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The Iron and Steel Industry 


In a speech at the annual conference of the 
Amalgamated Union of Foundry Workers on 
Thursday of last week, the Minister of Supply, 
Mr. G. R. Strauss, criticised the British Iron 
and Steel Federation, suggesting that there 
was a lack of co-operation between it and the 
Tron and Steel Corporation of Great Britain. 
He said that on the part of the Federation 
there had been a “serious and deplorable ” 
response to the Corporation’s desire to exercise 
effective control over the machinery responsible 
for the purchase and distribution of iron ore 
and scrap, and stated also that when the 
steel companies were transferred to public 
ownership four months ago, a great shortage 
of raw materials was discovered. In view of the 
Minister’s commments, the British Iron and 
Steel Federation “has issued a statement and 
also copies of letters, which have recently passed 
between its president, Sir Ellis Hunter, and 
the chairman of the Iron and Steel Corpora- 
tion, Mt. 8S. J. L. Hardie. The statement 
emphasised that, when the Corporation acquired 
public ownership of certain steel companies on 
February 15, 1951, stocks of both pig iron 
and scrap were higher than on the correspond- 
ing dates of 1948 or 1949. It was fortunate, 
the Federation’s statement pointed out, that 
those stocks were at an exceptionally high 
level in the middle of 1950, when, with the 
onset of the Korean war and, later, the diver- 
sion of shipping to the import of coal, acute 
difficulties developed in the supply of raw 
materials. To help meet those difficulties, 
advantage was taken of the exceptionally 
high stocks. Although for many years, the 
Federation observed, the Minister of Supply 
had been officially notified each week of the 
stocks of pig iron, scrap and other materials, 
at no time had he ever suggested that the 
industry was acting wrongly, either in building 
up stecks when the opportunity arose, or in 
making use of the stocks when there were 
difficulties in the supply of raw materials. 
The published correspondence contained the 
Corporation’s proposals that it should acquire 
control of those sections of the Federation’s 
organisation concerned with supplies of raw 
materials. Replying to the proposals, the 
President of the Federation recalled that 
Government spokesmen had emphasised the 
need to avoid drastic and sudden action in 
the early days of steel nationalisation. The 
Federation’s opinion was that until the early 
problems were resolved there should be no 
question of imperilling by piecemeal approach 
the efficiency of the steel industry, on which so 
much depended at present. The president’s 
letter made it plain, however, that the obliga- 
tion to abide by the Corporation’s decision on 
matters for which it’ had public responsibility 
had never been disputed by the Federation. 


The Capital Investment Programme 


‘TuE Chancellor of the Exchequer, Mr. Hugh 
Gaitskell, made a statement in Parliament 
on Thursday of last week about capital invest- 
ment in the current financial year. He said 
that the heavy demands of thé defence pro- 
gramme on the’ engineering industries must 
involve some check to civil investment at home. 
The total output of those ifdustries was 
limited by shortages of steel and other materials 
and the country could not afford a serious 
decline in exports of metal goods when the 
rising costs. of imports presented a serious 
threat to the stability of the overseas balance 
of payments. In consequence, the Chancellor 
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stated, there would be no increase this year in 
the supplies of plant and machinery available 
for home industry, while in 1952 and 1953 
there must be a substantial reduction since 
more and more of the engineering industry 
would be producing armaments. Moreover, 
of the plant and machinery available for the 
home market, a much larger share must go 
from now on to firms engaged in defence pro- 
duction. In the case of the building and con- 
structional engineering industries, Mr. Gaitskell 
said that output should continue to rise by 
about 5 per cent a year, although, out of that 
increase provision would have to be made for 
a substantial amount of defence work. The 
Chancellor added that, in view of the uncer- 
tainty caused by defence production and 
material shortages, it was not proposed to 
publish for 1951 or 1952 a detailed investment 
programme. Total fixed investment in 1951, 
however, including defence investment, might 
amount to £2,230,000,000 (in terms of prices 
ruling atthe: end of: 1950), compared with 
£2,162,000;000 in 1950. Within that total it 
was intended that investment in coal, electricity, 
gas, coke ovens, railways, roads and petroleum 
would be higher than in 1950.. The programme 
of new industrial building for manufacturing 
industry would continue at about the same rate 
as in 1980, but a proportion of the work would 
be on projeets directly or indirectly related to 
defence and fewer licences would therefore be 
available for ordinary civil projects. 


Britain’s Inland Water Resources 


Tue first report of the Inland Water Survey 
Committee to be published since the war was 
issued by the Ministry of Local Government 
and Planning and the Scottish Office, on June 
25th. The committee recommends that sur- 
face water surveys should cover in some 
degree. every. part of the basins of all rivers 
with substantial water resources. Every 
river board in England and Wales, it is stated, 
should aim to establish a systematic and 
permanent network of gauging stations cover- 
ing its area, and as a result, accurate and 
comprehensive measurements could be made 
either continuously or periodically. The com- 
mittee also recommended that in Scotland an 
organisation should be set up specifically 
charged with the duty of survey and equipped 
with the means to perform it. The results 
obtained by such measures should, in the 
committee’s opinion, be published so that 
information would be readily available for 
judging any fresh scheme put forward for the 
utilisation of water resources. A further recom- 
mendation is that the existing facilities for 
calibrating current-meters should be greatly 
improved and expanded. In describing the 
present arrangements for inland water survey 
the committee points out that the Meteorologi- 
cal Office is responsible for rainfall survey, 
the Geological Survey for underground water 


and the Minister of Local Government 
and Planning and the Secretary of 
State for Scotland for surface water 


survey. The information these survey organ- 
isers need is provided by a_ variety of 
public and private undertakings and private 
individuals. However, only well owners and 
the river boards in England and Wales are 
under any statutory obligation to measure 
and record in a manner and for a period wholly 
adequate for survey purposes. The report is 
entitled. ‘Inland Water Survey Committee 
Fifth Annual Report, 1950,” and is obtainable 
from H.M, Stationery Office. 


The B.S.I. Golden Jubilee 


Art a banquet given in London to celebrate the 
golden jubilee of the British Standards Institu- 
tion last week, the Chancellor of the Exchequer 
announced the acceptance by the Government 
of the recommendations contained in the 
Cunliffe report, which was set up to consider 
the organisation, constitution and finance of 
the Institution. The Chancellor said that the 
Government recognised that a continuing 
financial contribution, based upon the amount 
of industrial subscriptions was desirable. But 
he pointed out that, in view of the uncertainty 
of the future, the Government could not be 
committed for the full five-year term proposed 
in the report. It was, however, prepared to 
be committed for three years, on the basis 
that the matter would be considered further 
at the end of that time.. This proposal had 
been accepted by the Institution. The Chan; 
cellor went on to remind his listeners that many 
grave difficulties had arisen in recent months 
and would no doubt continue for a time 

the manufacturing capacity of the 
free world appeared to be out-running the 
supply of raw materials. He pointed out 
that, there was some danger that shortages of 
raw materials might lead to a feeling in some 
quarters that.it was no longer worth bothering 
about higher production. This, he said, was, 
in his view, quite wrong, as productivity 
should not be regarded solely as a means of 
saving manpower but also of economising in 
raw materials themselves. In that direction 
the B.S.I. could ‘do much to help industry 
to do with less of particular materials by 
revision of standards and substitution of 
alternative materials, wherever possible. In 
a later speech the Minister of Supply paid 
tribute to all associated with the Institution 
for the work they had done towards the 
economic progress and the standards of effi- 
ciency in this country. 


The Export Group for the Construction 
Industries : 

At the banquet of the Export Group for the 
Construetion Industries, which was held at 
the Savoy Hotel, London, on Wednesday, June 
20th, the toast of “ Overseas Contracting ”’ 
was proposed by Sir Hartley Shawcross, 
President of the Board of Trade. Sir Hartley 
spoke of the formation of the Group in 1940 
and of the economic difficulties which had 
to be faced to-day in increasing exports at 
the same time as carrying out the rearmament 
programme, which, he said, was going to 
occupy up to 25 per cent of the capacity of 
the engineering industry. Unfortunately, he 
continued, it had been necessary to issue an 
order controlling the export of steel, which was 
bound to affect in some measure the activities 
of the Group but he had every confidence 
that its members would be able to continue 
the important contribution to export earnings 
which they had already made—in fifty countries 
or more the Group had been earning in all 
forms of constructional work an annual amount 
of between £30 and £50 million. Sir Godfrey, 
Mitchell, chairman of the Group, replied to 
the toast, and the toast of the guests was then 
proposed by Sir Albert Braithwaite. Major- 
General Clive Steele responded, and spoke of 
the importance of Australia as a potential 
market for a body such as the Group and of 
the conditions governing industrial activity 
in Australia at the present time, 
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| po first gallery in the Dome of Discovery, 
having as its theme the Sky and Outer 
Wpace, covers in particular the subject of 
eteorology.. A complete weather fore- 
tasting unit is in operation, which, together 
with other displays and exhibits, endeavours 
to explain what is known about this science, 
and in what manner the meteorologist 
collates and interprets the information upon 
which he essays his forecasts. 

It was at the Great Exhibition in 1851 
that the first daily weather forecast was 
ever produced, and on that occasion Dr. 
Merryweather’s tempest prognosticator was 
displayed. A model of it is shown in the 
Dome of Discovery. In this device glass 
tubes containing leeches were suspended 
from radial arms supported from a central 
column, and with the approach of certain 
weather conditions the leeches were supposed 
to climb the neck of the tubes, causing them 
to be dislodged. 

In contrast to this device is the collection 
of present meteorologi- 
cal appliances grouped 
on this gallery. The 
instruments forrecord- 
ing the primary mete- 
orological elements of 
pressure, temperature 
and humidity include 
those used for direct 
visual observations 
and others which are 
self-recording. A con- 
tinuous record is ob- 
tained with these latter 
instruments, from 
which may be taken | 
instantaneous absolute . 
readings. of the ele- 
ment recorded, but 
the record is normally 
used to interpolate the 
intervals between the readings taken visually 
on standard instruments. 

The recording barograph exhibited is 
made by Short and Mason, Ltd., and depends 
for its action upon the dimensional changes 
of a one-piece multi-corrugated vacuum pile 
of a design which is stated to eliminate hys- 
teresis effects. Vertical height changes of the 
pile during air pressure variations are trans- 
mitted to the pen arm by a suitable arrange- 
ment of two horizontal levers linked by a 
vertical pin. The second lever actuates a 
horizontal bar carrying the pen arm, which 
registers on a revolving clock drum ; this arm 
is mounted in the manner of a gate, but 
with the hinge axis adjustably inclined. The 
movement aims also to compensate for tem- 
perature effects. 

Continuous temperature records are ob- 
tained with the thermograph, of which the 
actuating element varies with different forms, 
some for distant reading purposes. One instru- 
ment exhibited and supplied by Short and 
Mason, Ltd., employs as the expansion 
agent an e laminated bimetallic coil, 
to the free end of which is attached a stylus. 
The stylus registers on an enclosed clock 
drum and is hinged to the coil through a gate 
suspension system, as incorporated in the 
barograph as can be seen in our first 
illustration, the slope of the hinge plane 
determining in a positive and sensitive 
manner the pressure of the pen on the chart. 
Time ordinates are curved to conform with 
the loci of the stylus, and the instrument, 


which is fitted with a seven-day clock, has a 
total range of 80 deg. Fah. in two degree 
divisions. 

The most accurate determination of tem- 
perature and humidity is obtained with the 
use of “aspirated”? hygrometers, there 
being two types displayed. The Assmann 
hygrometer is a special arrangement of wet 
and dry buib thermometers in which the wet 
bulb is kept ventilated by means of a fan 
until an equilibrium point is reached, there 
being an air speed above which the tempera- 
ture of the wet bulb becomes practically inde- 
pendent. Both bulbs are screened from 
external radiation by means of polished and 
plated coaxial tubes. Special tables are 
used in conjunction with the readings taken. 
The fan is arranged to be driven electrically, 
by clockwork or by hand. The clock-driven 
exhibit as supplied to the Meteorological 
Offices was made by C. F. Casella and Co., 
Ltd. The whirling hygrometer is of some- 
what similar design, but the aspiration is 
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obtained by whirling a suitably mounted 
frame by hand and the bulbs are therefore 
not as effectively screened from radiation. 

The exhibits include a hair hygrograph 
used for obtaining a continuous record of 
humidity. The actuating element consists 
of strands of human hair, freed of fat con- 
tent. The length of such a hair, for practical 
purposes, varies non-linearly with relative 
humidity and is unaffected by other meteoro- 
logical elements. The movement amplifica- 
tion depends on a simple lever and cam 
principle, the hairs being fastened at their 
ends and caught up in the middle by a 
hooked lever which is under slight spring 
tension. This lever embodies a cam piece, 
which makes contact with a second cam 
attached close to the fulcrum of the pen 
arm, the other end registering on a clock 
drum enveloped by a suitably calibrated 
chart. ie 

Of considerable value to the meteorologist 
is knowledge of the state of the air other than 
that near the ground. Apart from certain 
actual flight investigations, this information 
is now largely obtained by use of the 
Radiosonde. This is an apparatus carried 
aloft by a balloon from which are suspended, 
complete with telemetering equipment, in- 
struments for registering pressure, tempera- 
ture and humidity. Our illustration shows 
the Radiosonde during’ an ascent. The 
reaction of the recording instruments during 
the ascent is translated into electrical 
signals in the audio-frequency band. These 





June 29, 195) 
























signals, which are alternately sele.teq by 
switch rotated by a windmill on the = 
tainer, modulate a radio-frequency trans 
mitter and are radiated to the ground statig, 
The audio-frequency component is detectaj 
and measured on the ground an from " 
calibration chart the readings a» recon, 
verted. The balloon is fitted with F 
parachute so that the apparatus n:.y safely 
descend, and it carries also a refi: tor, by 
which its track can be plotted by :. dar ang 
the vertical wind gradient determin. 

All three recording units have © ic sam. 
electrical properties. The variabl to jy 
measured reacts on the sensitive eleient ty 
determine the position of a mumeti! arma. 
ture which completes the magneti: circyit 
of a mumetal-cored inductance. Thi 
positioning relates the inductance of ‘he ¢9jj 
to the meteorological variable. The «oil ang 
a fixed condenser associated with it form the 
tuned circuit for an audio-frequency oscil. 
lator, the frequency of which is also related 
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to the meteorological variable. The tem- 
perature unit employs a split cylinder of 
steel-invar bimetal and has a range of 
+120 deg. Fah., being accurate to +0-7 deg. 
Fah. The aneroid capsule of the pressure 
unit has an unavoidable temperature coefi- 
cient, which is corrected by a special slide 
rule. Pressures from 30-1050 millibars ‘can 
be recorded to within +5 millibars. 

The actuating element in the humidity 
recorder is a length of goldbeaters’ skin 
under tension, the length of which varies 
with relative humidity. It can register from 
0-100 per cent and is accurate to within --5 
per cent relative humidity. The telemetering 
system consists of a radio transmitter 
operating in the range 27-30 Mc/s, and a 
small combined high and low-tension accu- 
mulator, the range is in excess of 100 miles. 

At the normal rate of ascent the 
rotating switch makes about 3 r.p.m., giving 
six to seven seconds for each reading. , 

The Radiosonde balloon is inflated with 
hydrogen and has a free lift (in excess of 
the weight of the apparatus) of about 1250 
grammes, giving an ascent rate of 1000ft per 
minute. The balloons as supplied by 
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Philips “atents, Ltd., are of seamless con- 
structio: in natural rubber latex. Two 
sizes of 2alloons are in general use and their 
normal weights are 500 grammes and 350 

mm. The heavier balloon has a diameter 
at grouid level of 5ft llin and attains a 
height of 60,000ft before bursting, its dia- 
meter 1uen being 13ft 2in. 

Whe: a Radiosonde is used in bright 
sunligh' errors may occur due to the balloon 
being wormed by solar radiation and leaving 
3 heatcl wake. To eliminate these errors 
, small winch is used, which slowly pays 
out an additional length of suspension as 
it travels upwards. The aerial is a 
half-wave end-fed type coupled to the 
oscillator through a small condenser to 
minimise the loading on the oscillator, and 
it is constructed to serve also as a suspension 
forthe Radiosonde. The current in the centre 
of the aerial is 15mA to 20mA. The aerial con- 
sists of a core of twisted nylon, which holds the 
Radiosonde, and this is enclosed in plated cop- 
per sleeving. The terminal for attaching the 
aerial is arranged to switch on the Radio- 
sonde when the aerial is connected. 

The radio receiver and oscilloscope unit 
comprises @ superheterodyne radio set of 


adequate sensitivity, covering a frequency , 


range corresponding to that of the Radio- 
sonde. A cathode-ray tube indicates the 
output and provision is made for injecting 
the output voltage of a calibrated source 
on the horizontal deflector plates to enable 
audio-frequency to be determined by Lissa- 
jous figures. 

The total. weight, excluding the balloon, 
is approximately 1400 grammes. 


Winp MEASUREMENT 


An electrical wind direction indicator 
and cup anemometer is exhibited which is 
made by R. W. Munro, Ltd. This instru- 
ment is used in situations where a remote 








WIND VELOCITY INDICATOR 


indication of wind speed is required. A 
permanent magnet generator is built into 
the head and protected against weather. 
Three conical perspex cups are fixed to 
detachable arms which are secured to 
the top cap by separate bronze bolts. When 
the cup spindle is rotated an alternating 
current is induced in the stator windings 
and this current is used to operate one, two 
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or three indicators, connected in parallel. 
These indicators incorporate metal rectifiers 
and temperature correcting elements, and 
are calibrated to read wind speeds. Mounted 
co-axially with this unit is the electrical 
wind direction indicator, and remote read- 
ings are obtained on dial indicators of the 
‘‘desynn”’ type. The head, which houses the 
transmitter and cardinal points, is fitted 





with a ball-bearing plastic vane. The 
instrument illustrated is similar to that 
installed on the top of the Skylon. 

Instruments for measuring cloud direction 
included the Besson nephoscope. This form 
of nephoscope consists of a metal comb 
about 3ft 6in long, mounted on a vertical 
rod 7ft 6in in height. To find the direction 
of motion of a cloud the observer moves 
until the cloud selected is in the same 
straight line as the central spike. The cross- 
piece is then rotated until the cloud appears 
to travel along the line of spikes in the 
direction of the arrow, the cloud direction 
being then read on the divided circle. The 
velocity height ratio is obtained by noting 
the time taken for the cloud to pass from 
spike to spike; and from a knowledge of the 
spike intervals, along with the distance 
from the top of the central spike and the 
observers’ eye-level. The formule used 
enables cloud velocity to be calculated 
providing the height is known. 

Amongst the other instruments displayed 
is a Campbell-Stokes sunshine recorder, 
which is illustrated herewith. It employs a 
glass sphere to focus the sun’s rays and burn 
a trace on a specially treated card mounted 
in a partly spherical metal bowl. The instru- 
ment is accurately levelled from east to 
west and exposed so that at all times of the 
year no obstruction will prevent the sun’s 
rays reaching the instrument.. It must 
face due south in the Northern Hemisphere 
and due north in the Southern Hemisphere, 
so that at noon, local apparent time, the sun 
will focus on the noon line of the card when 
this line is opposite the noon line on the 
bowl. The frame and sphere are adjust- 
able for latitude and concentricity. 


WEATHER FORECASTING 


The weather forecasting unit on this 
gallery in the Dome of Discovery demon- 
strates how the information obtained with 
meteorological appliances is collected, re- 
corded and analysed. There are illuminated 
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wall maps showing the location of weather 
reporting stations in the Northern Hemi- 
sphere and illustrating the network of radio 
and teleprinter facilities by which coded 
weather reports are sent to the Central 
Forecasting Office at Dunstable. On these 
maps are indicated also the positions of the 
meteorological stations afloat in the Atlantic 
Ocean, of which Britain maintains two, and 
of other stations where radiosonde and flight 
investigations are carried out. 

At this unit the weather maps can be 
seen plotted and twenty-four-hour weather 
forecasts are compiled and sold to visitors. 


Fuiagut NavicgaTionaL Rapio Arps 


Meteorological information is particularly 
essential in the field of air transport, in which 
sphere certain weather hazards still con- 
stitute one of the major problems. The 
existence of cloud or radiation fog on the 
ground at landing areas and its frequent 
extensive development over air routes are 
conditions for which a wide range of radio 
equipment has been developed. A selection 
of this equipment is demonstrated in the 
Transport Pavilion, and these units may be 
broadly divided into two groups, one con- 
sisting of navigational aids for use en route 
and the other including blind approach and 
landing aids. With a combination of such 
aids it would be possible, ideally, for certain 
aircraft to carry out a complete flight without 
visual contact with the ground, but other 
factors render necessary the observance of 
operational limits of cloud base and forward 
visibility. 

The separate elements which constitute 
the British Ground Control Approach (G.C.A.) 
equipment are displayed. This equipment 
consists of the precision. approach radar 
(P.A.R.) equipment and an element known 
as the surveillance radar. The P.A.R. equip- 
ment forms a precision “ talk-down ” aid 
for landing aircraft, and, as distinct from war- 
time equipment, is remotely operated from 
the control tower. The equipment displayed 


~ 





P.A.R. DISPLAY CONSOLES 


is that developed by Standard Telephones 
and Cables, Ltd., and it comprises three main 
units: the trailer equipment, containing the 
radar transmitters and receivers, together 
with their associated elevation and azimuth 
antenne and part of the radio link equip- 
ment ; the control tower terminal equipment, 
situated in the equipment room of the control 
tower and consisting of racks housing part of 
the radio link equipment, distribution units, 
control and monitoring racks ; and the display 
consoles (up to four in number), situated in 
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the control room and providing information 
of the aircraft's position in azimuth, eleva- 
tion and range relative to the touch-down 
point. 

Although the design allows for vehicle 
equipment to work at between } mile and 
2 miles from the touch-down, and offset from 
the runway by a distance not exceeding 
600ft., as the distance between vehicle 
and touch-down is reduced, the accuracy 
improves. 

The azimuth and elevation aerials on the 
trailer consist of two boxes, about 15ft Gin 
long, 3ft high and 2ft deep, each containing 
a half cylindrical parabolic reflector, together 
with the wave guide assembly, the scanning 
mechanism and the servo-motor for changing 
the position of the reflector. 

In effect the azimuth and elevation 
aerials are caused to scan electrically in their 
respective planes and within angular limits, 
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- LL.S. RECEIVER EQUIPMENT 


about a glide path elevated at 2-5 deg. 
The elevation aerial uses a beam sub- 
tending 4 deg. in azimuth and 0-5 deg. in 
elevation (measured at 0 deg. elevation), 
with which to scan vertically through 
—1 deg. to +6 deg. elevation. The azimuth 
beam has the same fixed characteristics, but 
is turned through 90 deg. so that it subtends 
a fixed angle of 4 deg. in elevation and cf 
0-5 deg. in azimuth. With this beam it scans 
in azimuth + 10 deg. about the glide path. 
The aircraft's presentation on the consoles 
is such that when within 4500ft its distance 
relative to the glide path can be stated to the 
pilot to within +10ft in elevation and 
+25ft in azimuth, whilst the range can be 
determined to +120ft within distances from 
12,000ft to the minimum range of 1000ft. 
The maximum range is 60,000ft. 

The surveillance radar element of British 
G.C.A., made by A. C. Cossor, Ltd., is a 
primary radar system by which all aircraft 
can be identified and plotted on a P.P.I. 
(plan position indicator) when flying within 
the range of the installation. 

The reflector of the scanner is a section of a 
10ft (32 wave lengths) focal length paraboloid 
which is asymmetrically placed with respect 
to the pole of the paraboloid, the pole 
being 3ft from the bottom edge of the 
section. The aperture of the section is 
nearly 14ft. 

The feeder consists of ten slots in a 3in by 
1}in wave guide which is curved. Each slot 
feeds a horn, the first horn being at the focus 
of the paraboloid ; 80 per cent of the power 
is radiated from the first two horns, the 
remainder shaping the beam to a cosecant 
pattern. The vertical coverage of the radar 
beam extends from an angle of elevation of 
$ deg. up to 30 deg. The system is designed 
to give a range of 25 miles for the smallest 
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aircraft with a top cut-off at 10,000ft. 
Larger aircraft will be seen at correspond- 
ingly greater ranges. The horizontal beam 
width is rather less than 2 deg. The system 
allows the position of an aircraft to be esti- 
mated to +-1 deg in azimuth and to +.1 per 
cent of its range or +4 mile. Two aircraft 
can be resolved on the same bearing when 
separated by a quarter of a mile in range and 
at the same range when separated by 2 deg. 
in azimuth. 

The equipment incorporates a system of 
permanent echo cancellation. Its purpose 
is to reduce the clutter caused by ground 
echoes, by discriminating against them in 
favour of moving targets. The moving 
target indicator (M.T.I.) system depends on 
the fact that moving objects will travel a 
considerable part of a wavelength between 
successive pulses, whereas fixed objects will 
show no change of phase from pulse to pulse. 
The M.T.I. system, therefore, employs a 
phase-sensitive receiver, the output of which 
provides signals varying in amplitude accord- 
ing to the difference in phase between the 
“echo ’”’ and a reference frequency. 

Using a delay line and _ cancellation 
circuits, successive traces are “ subtracted,” 
so that the fixed echoes 
are “cancelled” but 
the moving targets 
are indicated by a 
residual signal.‘ Video 
mapping ”’ is used to 
add selected  infor- 
mation to the P.P.T. 
display, so that routes 
and obstruction points 
can be indicated. 

To identify aircraft 
the bearings obtained 
automatically by a 
cathode ray direction 
finding equipment 
(C.R.D.F.) working in 
the very high-frequen- 
cy band are electroni- 
cally superimposed on 
the P.P.I. -display. 
When any aircraft calls 
on the selected fre- 
quency a radial trace 
on the P.P.I. intersects 
the echo from the 
calling aircraft. The 
centre of rotation of 
the P.P.I. trace is off- 
set to allow for the 
distance between the 
radar scanner and the 
C.R.D.F. aerial 
system. 

Provision is made 
for three independent 
displays. Range scales 
of 0 to 8, 16, 24 and 
48 miles are provided 
with range marker 
rings at 1-mile intervals on the two shorter 
ranges and at 4-mile intervals on the two 
longer ranges. Azimuth markers appear at 
10 deg. intervals. 

As distinct from ground control approach 
techniques there is exhibited a radio approach 
aid in which the pilot during the runway 
approach is solely responsible for the inter- 
pretation of visual and aural position indi- 
cators, contained within the cockpit. This 
equipment is also made by Standard Tele- 
phones and Cables, Ltd. The system com- 
prises three ground based transmitting ele- 
ment” for the runway localiser, the glide 
path and marker beacons and two airborne 
receivers, type “SR14/15,” along with a single 
flight indicator and control box. Any one of 
twelve pairs of localiser and glide path fre- 
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quencies can be selected by operaiion of A 
single rotary switch on the contro! unit, 4, 
the marker receiver is set to opera‘: on on 
frequency only, this operation, toge her With 
switching ‘“‘on’’ at the control wit ig qj 
that is required for a particular . proach 
An indicating crossed-pointer is 1 .od, th, 
horizontal needle of which is operat by the 
glide path receiver, and the vertical : oedle hy 
the localiser receiver. For indie: ion gpg 
identification of the marker beacor signal, 
which are placed at known distances *rom the 
runway, a flashing light is provide: on the 
instrument panel of the aircraft. I: -ntifieg. 
tion is also given aurally from the tone 
through telephones. 

When the aircraft is in the centro of the 
runway and approaching within t' 2 glid. 
path, the pointers are positioned v -rtically 
and horizontally. Lateral displaceme ::t of the 
aircraft from the runway causes the ~ertica| 
pointer to pivot left or right, and cd: viatioy 
from the glide path is indicated by tiie hori. 
zontal lever rising or falling. Experience, 
however, is required to interpret the rate or 
extent of departure suggested by the pointers, 
particularly towards the end of the a} proach, 
Other exhibits come within the group con. 


IN THE ‘* ComeT’’ 


cerned with airborne direction finding equip- 
ment with which rapid or instantaneous 
position indications are obtained during 
flight. 

The Decca Navigator aircraft equipment 
depends on what is known as the hyperbolic 
system of radio position fixing. The system 
employs a chain consisting of a master trans- 
mitter normally transmitting a frequency- 
stable continuous wave, and three slave 
stations (red, green and purple) transmitting 
on their respective frequencies and accur- 
ately phase-locked to the master signal. In this 
manner radio position lines are created in the 
form of families of hyperbole. 

The function of a Decca receiver Mk. VI is 
to measure accurately the phase differences 


between pairs of signals and to display each © 
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differenc’ Value on a “ Decometer ” indicator. 
there arc three “* Decometers,” relating to the 
master/red, master/green and master /purple 
combinations of transmitting stations. The 
“Decome:er ” scalesare marked numerically to 
correspo.d with the numbered in-phase 
hyperbole which form the Decca position 
ines on maps and charts. In this way the 
three“ Docometers”’ record the aircraft position 
at any iustant. 'To this equipment has been 
added the Decca flight log, which auto- 
matically and continuously pinpoints and 
traces 01) @ Map an aircraft’s exact position 
and the track made good. 

The flight log is based upon the principle 
of converting the rotation of the Decometers 
to interpret their indications on a map by 
means of a Cursor moving across it. This is 
the function of the torque converter unit, 
which consists of three motors with asso- 
ciated gearboxes controlling the movement of 
the display unit in both axes. 

The display unit consists of a map viewed 
through an aperture 10in by 4in across, 
which traverses @ perspex cursor carrying a 
small stylus. This part of the equipment 
may be installed on the dashboard for the 
captain or the navigator. The unit is driven 
by two motors, operated and controlled by 
the torque converter, which feed the strip 
map through the display head and cause the 
cursor to move across the visible portion of the 
map. Thus the map is moved on one axis while 
the cursor is made to move across the map on 
the transverse axis, according to the aircraft’s 
movement through the Decca space patterns. 

Electrical impulses cause the cursor to 
indicate selected time intervals along the 


' track made good, so that by observing the 


i 
f 
| 
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distance between six-minute intervals the 
ground speed can be determined and the time 
of arrival simply estimated. 

The entire Decca airborne equipment 
weighs less than 125 lb and occupies about 
3 cubic feet. 

The English navigational Decca chain has 
been used since 1948 by the Central Photo- 
graphic Establishment, R.A.F., for precise 
tracking in aerial photography for the 
Directorate of Ordnance Survey, which is an 
indication of the standard of accuracy 
attained. The range of the system is inde- 
pendent of aircraft height, and the authorised. 
day and night range from the master stations 
of the English and Danish chains is 240 
nautical miles for surface vessels (nearly 
1000 of which are using the service). The 
coverage is being supplemented by the pro- 
vision of ‘further chains in Great Britain and 
in Europe. 

The Marconi equipment exhibited in- 
cludes the h.f./m.f. high-power aircraft trans- 
mitter, type “ AD107,” the “ AD108” re- 
ceiver, and the ‘‘ AD7092A” automatic 
radio compass and suppressed direction 
finding loop. The transmitter has ten pre- 
set crystal controlled channels and has an 
output of 80—-150W, h.f. and 50-120W, m-f. 
It incorporates a special form of buried 


antenne. This equipment was fitted to the 


‘Canberra ’”’ during its Atlantic crossing, 
and it was stated to be in perfect communica- 
tion when at a distance of 1500 miles. 

This equipment is shown in our illustration 
amongst the wireless communication and 
navigational aid, installations as pre- 
sented to the operator in the “Comet” 
aircraft. 


(To be continued) 


The Iron and 


Steel Institute 


No. IV—{Continued from page 837, June 22nd) 


ia Thursday afternoon, May 3lst, there 
were four papers presented for joint 
discussion. A synopsis of each paper is repro- 
duced herewith, followed by abstracts of the 
discussion. 


THE SMIDTH AGGLOMERATING KILN 
By W. E. Simons 
SyNopsIs 


The rotary kiln provides an alternative method 

to sintering for the treatment of fine ores and flue 
dust. The construction of a particular kiln and 
the lay-out of the plant are described. 
_ The operating procedure is outlined and details, 
including analyses, are given of the ingoing materials 
and of the finished agglomerate ; some of the diffi- 
culties and hazards of the process are mentioned. 
Data are given relating to the use of the agglo- 
merate in the blast-furnace, and the advantages 
and disadvantages of the rotary kiln are discussed. 
The Smidth rotary kiln described in the paper 
was installed in 1938 and commenced production 
in February, 1939. It was designed to use 100 
per cent flue dust, of which there were considerable 
reserves in the district. These stocks have now 
been consumed and the present practice is to use 
about 35 per cent flue dust, the balance being fine 
ore and pyrites. The output of the plant is of the 
order of 3000 tons of nines per week. 


SINTER MAKING AT APPLEBY- 
FRODINGHAM 


By G. D. Extior and N. D. MacponaLp 
SyNopsis 


A large-scale plant research has been carried 
out with the aim of improving the quality of sinter 
manufactured from Frodingham and Northampton 
'ronstone fines. Several aspects of plant, raw 
materials and practice are briefly dealt with ; 
the effects of return fines, which are shown to be 
of great importance in sinter making, are dis- 
cussed at greater length. Arising from this work, 


modifications are being made to a new sintering 
plant that is being built. These are mentioned 
but are not described. 


DEVELOPMENT OF EXPERIMENTAL SIN- 
TER PLANT AND PRELIMINARY 
RESULTS USING NORTHANTS ORE 


By E. W. Vorce, B.Sc., A.Inst.P.; C. Lane, 
B.Se., and P. K. GLepui1, Ph.D. 
SyNopsis 

A sinter 2ft square was set up using suction 
from @ production sinter plant, a separate fan being 
later erected to give controlled suction up to 32in 
W.G. Sinter was produced from weighted mixes, 
the sinter process was observed and the sinter 
made was assessed for physical properties. Results 
showed agreement with previous data obtained on 


the full-scale sinter plant and, owing to the closer 


control and greater flexibility attainable with the 
small unit, quantitative results were achieved 
showing the effects of flue dust, returned fines and 
coke on the sinter strength. Correlation was ob- 
tained between moisture content and suction on 
the speed of sintering, and observations were made 
of bed porosity and air flow before and during 
sintering. The effects of various fuels were also 
studied. 

THE SINTERING OF NORTHAMPTONSHIRE 

TRON ORE 

By D. W. Gites, Ph.D., A.R.I.C., F.Inst.P. ; 


E. W. Voice, B.Se., A.Inst.P.; C. Lane, B.Sc., 
and P. K. Guepuityt, Ph.D. 


SyNopsis 
The No. 3 sinter plant at the Corby works of 
Stewarts and Lloyds, Ltd, was made 


available to a team of investigators from the British 
Iron and Steel Research Association for full-scale 
experiments designed. to determine the factors 
which control the quality of sinter made from 
Northamptonshire iron ores. In order to determine 
as far as possible a method of assessment of sinter 
quality, a rudimentary analysis was made of data 
on the use of sinter of known properties in the 
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burdens of several blast-furnaces and this empha- 
sised the importance of physical properties, From 
the results of experiments carried out on the sinter 
plant it was possible to determine the effects and 
relative importance of the factors governing the 
physical properties of the sinter. The control of 
proportions and properties of raw materials was 
most important, the carbon content of the raw 
mixture being especially critical. The efficiency 
of mixing and the exclusion of large fragments of 
ore and coke were next in importance, follewed by 
control of content of returned sinter and of water 
in the mixed raw materials. Variations of suction 
had very little effect over the range of values 
encountered on the plant concerned. 


Discussion 


Dr. T. P. Colclough (British Iron and Steel 
Federation) : I should like to give an indi- 
cation of the magnitude of the problem with 
which we are faced. The sinter plants which 
were installed and operating in 1949 dealt 
with over 4,000,000 tons of material, and 
produced just over 3,000,000 tons of sinter. 
The plants which are in process of erection 
and due to come in before the end of 1952 
will, we anticipate, be able to raise that total 
to about 7,000,000 tons of ore fines, pro- 
ducing 5,250,000 tons of sinter, an increase 
of roughly two-thirds over our present 
capacity. That is an indication of how far 
we have gone in dealing with the problem. 
If we implement the development programme 
for this country, to bring us up to- about 
20,000,000 ingot tons in the year 1960; we 
estimate that the total amount of ore which 
will be required, both home and imported, 
will be of the order of 32,000,000 tons, and, 
on the assumption that 30 per cent of that 
will require sintering, we must have a capa- 
city of between 9,900,000 and 10,000,000 
tons of raw material handling, as compared 
with the present programme of 7,000,000 
tons. That indicates how far we have to go. 

Messrs. Voice, Lang and Gledhill are to be 
congratulated, on establishing the first experi- 
mental sinter unit of B.I.S.R.A. It has been 
recognised for a long time that an experi- 
mental unit was necessary. In the early 
days of our work on sintering in this country 
we had to take our ore samples over to 
Germany to have them tested on the experi- 
mental units in that country. It is high time 
that we had a central station in this country 
to which we could apply for fundamental 
work of this sort. I would suggest that the 
B.L.S.R.A. team should focus their attention 
at first on making that machine as perfect 
as possible and settling in their own minds 
what controls and so on they want to put 
on it, and what meters, and then, when that 
is accomplished, each of the large makers 
of sinter in this country should have their 
own experimental unit, so that they can test 
their own blending of materials to get the 
optimum results. The initial experiments 
have proved suggestive, and I think that a 
comparison of the three papers gives us a 
measure of how far we should have a central 
testing station and how far we should do 
practical field tests. I suggest that the 
central or experimental unit should work out 
the fundamentals, and then the field tests 
should be carried out on the basis of how far 
those fundamentals can be applied to the 
particular machines that we have. 

Mr. Guy Barrett (Follsain Wycliffe Found- 
ries, Ltd.) : We have just been told that the 
country is awakening to the need for taking 
fines out of blast-furnace burden. I think it 
was in 1907 that that point occurred to those 
of us who were working certain furnaces at 
Ebbw Vale. I got 1000 tons of fine ore and I 
slop moulded it on the floor to make 
briquettes and used an old brickworks to do 
it. It certainly produced a very notable 
improvement, but the cost was too great. 
We therefore hired a rotary furnace in 











Rochester, and we sent 1000 tons of Sierra 
Minera ore there. 

If there is anything that a rotary kiln can 
do, short of standing on end, that kiln did it. 
We had every conceivable trouble with it, 
but we did make nodules, and it was quite 
evident that we should have a good product 
if we could do the work properly. We did 
not get the solution, and then sintering came 
along and we had the Dwight-Lloyd and the 
Greenawalt apparatus. In 1919 I was 
running a small Greenawalt plant, about 
1 yard square, on Lincolnshire and Northants 
ores, and we convinced ourselves that we 
could certainly make a sinter and do it very 
nicely, and if we mixed the two ores we got 
along splendidly ; but it was evident that 
the installation of the sinter plant would 
probably be the easiest part of the process for 
a long time, because there were notable 
difficulties in regular operation. I think 
these papers prove that that has been the 
experience, but the authors are eliminating 
the difficulties one by one. 

It is, I think, beyond question that sinter, 
being within reasonable limits a regular 
product, compared with the ore at any rate, 
will give improved furnace operation up to a 
point, but the sintering processes can result, 
so far as I know, in the return of a consider- 
able quantity of fines, and that is surely a 
very wasteful process. It is fairly evident 
that if the rotary kiln can be made to do the 
job properly it is a more suitable tool and 
more likely to give a regular product. 

Mr. E. H. Lewis (F. L. Smidth and Co., 
Ltd.): One point against the rotary kiln 
which has been mentioned is the difficulty 
in reducing the agglomerate as compared 
with sinter made on an ordinary sintering 
plant. We claim for the rotary kiln that it 
is very flexible in the matter of the raw 
materials that can be used. Intimate mixing 
takes place automatically in the kiln, and the 
water content does not matter, because it 
is looked after in the kiln. If necessary, the 
materials can be fed in in the form of slurry, 
as is done in a cement kiln, or they can be 
dry. The size of the raw materials does not 
matter. We consider that the rotary kiln 
requires rather less continuous control than 
does a sintering plant. 

Mr. E. W. Voice (B.I.8.R.A.): We have 
had the advantage of hearing three papers 
on sinter at one meeting. They are quite 
different papers, but on the whole there is 
considerable agreement in their findings. 
Dr. Gillings and his co-authors show that 
the greatest effect on sinter quality—pre- 
supposing that the material is well mixed, 
because that is general—of all the controlled 
variables was due to the percentage of coke ; 
while Mr. Elliot and his colleagues show that 
the greatest effect was due to the percentage 
of true return fines. Mr. Lang and his 
colleagues show in their paper that the per- 
centage of coke, the percentage of return 
fines and the percentage of flue dust can 
independently cause the sinter strength to 
vary from 45 to 80, that is, from rubbish to 
strong, clean sinter. In fact, there is com- 
plete agreement that the less ore you use the 
better ; and this brings us to another point 
which has already been emphasised, the 
limitation of the papers to Northants and 
Lincolnshire ores. The papers have tried 
to put a precise value to the effect of this and 
that variation, and it is the precise value that 
is affected by the type of ore used. 

I can give you proof of that, because we 
have recently used fine Swedish ores on the 
small sinter box, and we find that sinter made 
with 20 per cent return fines and 10 per cent 
flue dust has the same high strength whether 
2 per cent, 3 per cent, 4 per cent or 5 per cent 
of coke is used. This is in complete contrast 
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to the results obtained with the Northants 
ore used on this small box at Corby. More- 
over, we had the same strength of sinter 
whether 20 per cent, 30 per cent, 40 per cent 
or 50 per cent of return fines was used with 
this Swedish ore. We must therefore empha- 
sise the question of the ore which is being 
used, because the quantitative effect will 
depend on the ore. Hammer milling improved 
the quality at Corby. Elliot and Macdonald 
crush the stone to }in in order to reduce 
the size range of raw materials, and we find 
that with fine Swedish ore the use of crushed 
return fines did not greatly affect the speed of 
sintering until the average size of return fines 
was below yin. 

I should like to refer to the question of the 
effectiveness of the coke in the flue dust. It 
was said to be 60 per cent effective as carbon. 
We are not suggesting that the carbon does 
not burn fully ; we do not know; but in our 
curves we show an increase in strength with 
increasing coke content, and we also show a 
curve giving the effect of flue dust, the curve 
rising rather more steeply and then falling 
off. It is possible to compare these two 
curves from the point of view of carbon, and 
that is what we did. By adding flue dust to 
the precise mixtures which we were using we 
were at the same time adding carbon in the 
form of carbon in the flue dust. You can see 
how far up the curve you go by adding a 
certain amount of flue dust, and then see 
whether, if you add a corresponding amount 
of carbon on the coke curve, you rise to the 
same amount or less. We found that the 
carbon content of the flue dust was only 60 
per cent as effective as if the carbon had been 
added in units of coke. 

Mr. T. W. Thursfield (Gjers Mills and Co., 
Ltd.): It has been mentioned in all these 
papers on sinter that the authors consider 
some improvement necessary in the revolving 
table and plough feeding the mixture belt. 
We have had precisely the same view, and in 
that connection were particularly interested 
in improving the breeze portion of the sinter 
mixture. It has been found difficult to 
adjust this breeze feed on the ordinary rotary 
table, due mainly to the varying angle of 
repose of the material, particularly with the 
purchased breeze, containing a vast range of 
moisture content and particle size. Although 
our breeze is screened through #in, oversize 
pieces of material persist. I should explain 
that we are sintering 100 per cent Sierra 
Leone concentrate, and the breeze portion of 
the mix is of the utmost importance. If we 
go above the limit we get slagging ; if we go 
below we get very little sinter. We therefore 
introduced, a feeder which is used in a number 
of other processes for a different purpose 
altogether, the Millar feeder. As far as we 
know there is no other sinter plant with a 
feeder of this description. The principle of 
the working of this feeder appeared 
attractive to us, as itis not dependent on the 
moisture content or the angle of repose of the 
material, and it appeared that it would 
deliver a measured quantity regularly, with- 
out any hanging up in the bunker. 

Mr. R. P. Towndrow (Colvilles, Ltd.) : 
It seems to me probable that some of the 
phenomena in a sintering plant are analogous 
to the phenomena in a blast-furnace. A 
sinter plant, like a blast-furnace, is a machine 
for burning coke, and it probably has a Rice 
formula which will tell you how much coke 
you can burn in it. The important point to 
determine is whether our existing plants are 
burning as much coke as they can; if not, 
we have to give them more air so that they 
can burn more coke. I should like that point 
to be cleared up. 


At the concluding session of the meeting 
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on Friday morning, June Ist, th: followin, 
papers were jointly discussed :— f 


FULL-SCALE BLAST-FURNACL: TRIALS 
By J. A. Bonn and T. Sanv.:rsoy 


SyYNopPsIs 
A study has been made of full-scale > iqlg carrie 


out at the Appleby-Frodingham and \Vork; 


branches of the United Steel Com nies, ti4 


Details are given of selected trials, owing the 
benefits to be derived from better « ection and 
preparation of raw materials, ore ani. coke and 
from the use of increased amounts of « iter in th, 
burden. Brief reference is made to ‘tempts ¢ 
improve the distribution of the burden |} "alteration 
of design and to accelerate reduction i. means ¢; 
steam injection, thereby promotin. Smoother 
blast-furnace operation and increased itput at 4 


lower coke consumption. The main 0!) oct of th, 
paper, however, has been to demonstra’; that fyl) 
scale trials are practicable in a large « 


sanisati 
without undue disruption of the nor.) a 
and output of the plant. It is emphasis: | that sy}, 
trials require careful planning and ibsequent 
statistical interpretation. 
DISTRIBUTION OF MATERIALS iN TH 


BLAST-FURNACE 


Part I1I—FURTHER FACTORS INFL." ENCING 
THE DISTRIBUTION OF SOLID: IN THE 
BLAST-FURNACE 


By R. Witp, Ph.D. 


SyNopsis 
_ Previous studies on the distribution 0! materials 
in the blast-fuzuace are extended to further cop. 
sideration of the effects of modifications in (1) design 
and operation of the headgear, and (2) the natur 








of the materials c - Conclusions drawn from 
the investigation are enumerated. 


Discussion 


Mr. J. H. Patchett (Dorman, Long and 
Co., Ltd.) : It is now generally accepted that 
the elimination of fines and large lumps of 
material from the blast-furnace does give 
more economical and smoother furnace 
operation. This results in a lower coke rate 
and consequent greater output and _ better 
and more regular quality of iron, as well as 
less loss of iron in the form of flue dust. 
How much the output of iron can be increased 
beyond that automatically obtained by the 
reduction in coke consumption, whilst retain. 
ing the same rate of burning coke, without 
suffering the loss of some of the coke rate 
production, is a matter which has still to be 
proved. It has been said in some quarters 
that high-pressure blowing will obviate the 
necessity of burden preparation. I do not 
accept that view, and certainly the evidence 
does not support it. The evidence on high- 
pressure blowing is that it gives an increase 
in output. It is hoped that it will give a 
reduction in coke rate, but the evidence up 
to now is very small, and the evidence on 
ore preparation is that, to my mind, the 
biggest factor is the saving in the coke rate. 

Mr. R. P. Towndrow (Colvilles, Ltd.): I 
should like to talk for a few moments about 
experiments and statistics. We are all 
aware of the difficulties of carrying out an 
experiment on a blast-furnace. An experi- 
ment in the classical sense usually consists 
of altering some condition from A to B and 
observing the result change from X to Y, 
and then changing conditions back from B 
to A and seeing the result turn back from Y 
to X. This presupposes that it is possible 
to control all the variables except the one 
which is being deliberately changed. It is 
only rarely, however, that it is possible to 
do this on a blast-furnace, and therefore the 
interpretation of the results of any trial, 
or, indeed, of any operation, on a blast- 
furnace is difficult. In the past, all blast- 
furnace operators resorted to the rather crude 
technique of graphical plotting of colossal 


averages over long periods of time, and s0 | 
on, but in recent years they have turned to [/ 
the statistician to aid them in interpreting | 
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the resul: , 80 that it is necessary for them 
o consid’ * What statistics are. A statistical 
qystem ca manipulate any sort of numbers 
that you ike to feed into it, and it can give 
you the csults of these manipulations only 
‘, terms of numbers. Frequently, before 
you give ‘he numbers to the statistician, you 
jell him what they represent. It does not 
matter in the least to the statistician, how- 
ever, What label you put on them; he 
manipulates them according to certain 
rules. Ii, therefore, the numbers which 
you give to the statistician are not the right 
numbers, he cannot produce a result which is 
in fact true. We therefore come back to the 
need for carrying out an experiment on the 
blast-furnace itself, and an experiment which 
must be very carefully designed. Messrs. 
Bond and Sanderson have rightly emphasised 
that aspect of the matter, that they are not 
very concerned at the moment with the 
results which they have produced, and they 
are not very much concerned with proving 
that sinter or coke does this or that; they 
are concerned to demonstrate to us that 
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experimental trials on a full scale ‘can give 
information on which reliance can be placed. 

Mr. EK. H. Baldwin (Colvilles, Ltd.) : In the 
section of the paper (by Bond and Sander- 
son) on sinter trials, very complete data are 
provided for each of nineteen weeks of furnace 
operation. The authors have used these 
only to obtain a series of average values, 
which on page 37 they correct with 
unspecified constants derived from another 
source. It is interesting to try an alternative 
method of interpretation which involves 
making the fullest possible use of the nineteen 
weeks’ data by employing them to construct a 
regression equation for the coke rate over the 
period. I am inclined to think that the 
latter method is conducive to greater 
accuracy. Although nineteen weeks is a 
short period for the derivation of an equa- 
tion, the same criticism may be levelled at 
any information derived directly or indirectly 
from the trial; furthermore, the constants 
so obtained have the advantage of being 
directly related to the behaviour of the 
furnace at that time. 


M.V. “‘Shanklin”’ for Isle of Wight Service 


By G. W. TRIPP, O.B.E., F.C.G.I., M.I.C.E. 


ses Southern Region of British Railways 
has just added to its fleet the new motor- 
ship ‘‘Shanklin,” to replace the paddle 
steamer of the same name. Although the 
new vessel has been alluded to elsewhere as 
the second “Shanklin,” she is actually the 
third, the first being a small screw steamer 
operated by the Southsea and Isle of Wight 
Steam Ferry Company. She was only 90: 2ft 
long and had a breadth of 16-4ft and depth 
of 7-1ft, her tonnage being 63 gross. Built 
about 1873, she did not have a long career 
plying to and from Ryde, for when in 1880 
the service of railway steamers between 
Portsmouth and Ryde was instituted by the 
London and South-Western Railway jointly 
with the London, Brighton and South Coast 
Railway, ‘‘ Shanklin ’’ had already been dis- 
posed of to a Liverpool buyer. 

The railways adopted the practice of 
naming their steamers after royalties and 
celebrities, mostly duchesses, but when in 
1924 the first post-war steamer was added to 
the Portsmouth fleet, the Southern Railway 
reverted to the practice of giving place 
names, and ‘‘ Shanklin” (Fig. 1) appeared. 
There was nothing revolutionary about her, 
as she was very similar to the pre-war 
steamers. She was built by J. I. Thornycroft 
Ltd., at Southampton, and engined by 
D. and W. Henderson and Co., Ltd., Meadow- 
side, her principal dimensions being : length, 
190-1ft; breadth, 26-1ft; depth, 8-7ft ; 
tonnage, 412 gross. She was driven by com- 
pound diagonal engines with cylinders 27in 
and 5lin diameter with a stroke of 54in, 
giving her a speed of 14 knots. It will 
be noticed that the.mast was stepped near 
the bridge to leave the main deck forward 
free for luggage and mails, which are slung 
aboard in three-wheeled trollies. During the 
war she was not taken over by the Admiralty, 
but with ‘ Portsdown” maintained the 
services to and from the island. When the 
“ Portsdown ”’ was sunk by a mine the 
duties entrusted to “‘ Shanklin ” were truly 
onerous. 

The paddle steamer seemed so firmly 
established in Spithead, and so eminently 
‘uited to the work that it came as a surprise 
to learn that the Southern Railway contem- 
plated building motor vessels, with the result 
that “Southsea ’* was put to work at the end 

* Described in THE ENGINEER of November 26, 1948. 





of 1948, being closely followed by her sister 
ship ‘‘ Brading.”’ 

So satisfied was the Railway Executive 
with the performance of these two ships that 
it was decided to build the vessel about to be 
described. In most respects ‘‘ Shanklin ’’ is 
similar to the former vessels, but advantage 
was taken of the experience gained to make 
modifications which resulted in increased 
passenger accommodation, and, as will be 
seen in the illustration (Fig. 2), the lifeboats 
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are raised, and so do not obscure the pro- 
menade deck. There is direct. reverse to the 
engines, which is considered an improve- 
ment on the gearing in the other ships. 
Further, she is a one-class vessel, whereas all 
other vessels have had two classes. The 
Southampton-Cowes ships of the South- 
ampton, Isle of Wight and South of England 
Royal Mail Steam Packet Company were 
arranged to have only one class some years 
ago, the first class fares being applied. 

The principal dimensions of ‘‘ Shanklin ” are 
as follows: length, 200ft; breadth moulded, 
46ft; draught, 7ft; tonnage, 833 gross. The 
vessel is propelled by twin screws of a diameter 
of 5ft 5in; and the propeller shaft at 375 r.p.m. 
imparts a speed in service of 144 knots. On 
her trials she attained a speed of 15} knots, 
and in coming reund from her builders on 
the Clyde, Denny Bros., Ltd.; she maintained 
a speed of over 15 knots. Her main engines 
are two Denny-Sulzer eight-cylinder . diesel 
engines, each of 950 b.h.p. They are two- 
stroke trunk piston, airless injection units, 
and the cylinders are 320mm in bore with a 
stroke of 380mm. Each cylinder -is pro- 
vided with a side scavenge pump driven by 
rocking lever from the connecting-rod, these 
pumps having a diameter of 400mm and a 
stroke of 475mm, each cylinder having its 
own fuel pump driven from the camshaft. 
The shafting is carried in Cooper split roller 
bearings. Auxiliary electrical supplies are 
provided by three Ruston and Hornsby 
diesel engines, each coupled to a 60kW 
Allen generator. Steam for domestic use and 
heating is supplied by a Cochran boiler 
fitted with Clyde automatic oil-burning unit. 
Thermotank ventilation is fitted throughout 
the vessel, and a public address system has 
been installed. Newalls Insulation Co. Ltd., 
has fitted and installed Pax marine insula- 
tion in the engine-room, which has reduced 





FIG .1—PADDLE STEAMER ‘‘ SHANKLIN’’ 


(1924) 





FIG. 2—MOTOR VESSEL ‘‘SHANKLIN*’ (1951) 
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the sound considerably, and the smooth 
running of the engines was noted, the vibra- 
tion being much less than on many diesel 
ships. 

Among the principal auxiliary machinery 
may be mentioned: two air comipressors 
by Reavell and Co., Ltd., and also an 
emergency air compressor ; oil fuel purifiers, 





Fic. 3—GENERAL LOUNGE OF M.V. 


by Sharples Centrifuges, Ltd. ; oil coolers, 
by Serck Radiators, Ltd.; fuel oil booster 
pumps and fuel oil transfer pump, by 
Hamworthy Engineering Company, Ltd.; 
two bilge and general service pumps, each of 
45 tons per hour capacity against a total head 
of 50ft., by Worthington-Simpson, Ltd.; salt 
water and fresh water circulating pumps, two 
of the former of 100 tons per hour capacity 
against a total head of 50ft, and two of the 
latter of 70 tons capacity against a head of 70ft, 
by Drysdale and Co., Ltd. ; and also by the 
same firm a domestic fresh water pump of 
5 tons per hour capacity against a total head 
of 80ft. Monitor Patent Safety Devices, 
Ltd., has provided low-pressure alarms 
to cover fresh water cooling system, salt 
water cooling system and forced lubrication 
systems. All the auxiliary machinery is 
electrically driven. 

Steering is by twin rudders, operated by 
electro-hydraulic steering gear with telemotor 
control, the gear being supplied by John 
Hastie and Co., Ltd., and the telemotors 
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by MacTaggart Scott and Co. Ltd. 

“Shanklin” has a sturdy businesslike 
appearance with big streamlined funnel, 
tripod mast, -in front of which is the radar 
scanner, raked stem and cruiser stern. She 
has passenger accommodation .for 1377 
passengers and a crew of thirty-three. On 
the promenade deck there is considerable 
seating accommoda- 
tion, a good deal of it 
being sheltered. The 
quarters for captain, 
chief engineer, first 
officer and second engi- 
neer are also situated 
on this deck. On the 
main deck will befound 
a comfortable lounge 
forward, well equipped 
lavatories amidships, 
and towards the stern 
a large refreshment 
room, bar and buffet, 
and a ladies’ room. 
Space in the bows is 
reserved for baggage 
and mails, which are 
lowered through 
hinged hatches on the 
promenadedeck. There 
is also a good deal of 
seating accommoda- 
tion under shelter, with 
large windows from 
which a good view is obtainable. On the lower 
deck there is good accommodation for the crew 
forward, behind which is another spacious 
refreshment room and bar and buffet ; then 
comes the engine-room, and astern of it a 
comfortable general lounge (Fig. 3), panelled 
in mahogany. 

A demonstration cruise took place on 
June 15th, during which it was shown how 
suitable the vessel is for the work intended. 
She was brought to the piers without 
trouble and showed how satisfactorily she 
could be manceuvred in narrow waters. 
When it is mentioned that 3} millions 
passengers are taken to the island annually, 
the need for vessels such as “‘ Shanklin ’’ will 
be appreciated. Her predecessor had the 
distinction of carrying ten million passengers, 
and it is interesting to know that she will 
have a new lease of life, having been acquired 
for excursion work by Cosens and Co., Ltd., 
of Weymouth, to replace the famous 
“Monarch,” whose name she will probably 
take. 
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Exhibition of Industrial Power at 
Kelvin Hall 


No. V—({Continued from page 834, June 22nd) 


Hatt oF ELECTRICITY 

our introductory survey of the Kelvin 

Hall exhibition we briefly described the 
Hall of Electricity, where there is a his- 
torical survey of developments leading up 
te present-day knowledge. The three themes 
are generation, shown pictorially, distri- 
bution and utilisation, and we describe some 
of the exhibits herewith. ; 

A B.T.H. mercury-are rectifier rated 
at 350A., 600V, is shown as a working 
demonstration. Made from glass having 


a high percentage of silica to give heat- 
resisting properties, the glass bulb mercury 
arc rectifier has high efficiency on light 
and fluctuating loads. Its maintenance cost 
is low whilst starting is automatic and the 
rectifier is ready for load immediately. 


Bruce Peebles and Co., Ltd., has supplied 
for exhibition a 2000kVA, 33,000/11,000/ 
433V transformer, which, as can be seen in 
one of our illustrations, is shown without its 
tank. The transformer is fitted with off- 
load tapping switch for minus 5 per cent 
and 7} per cent voltage variation and also 
with on-load tap changer for +8-6 per 
cent voltage variation in twelve steps. 

A 132kV, 2500MVA small-oil-volume cir- 
cuit breaker, manufactured by A. Reyrolle 
and Co., Ltd., is exhibited and illustrated 
herewith. It consists of three identical 
separate single-phase units operated, through 
a self-aligning rotating shaft, by a mecha- 
nism housed in «@ local control’ cubicle. 
The units are in three parts consisting of 
a supporting compartment, a circuit-break- 
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ing compartinent and a metal top 
with a gas vent. Inside the 5 tpportin, 
compartment is an oil-filled mcial hay 
chamber and a porcelain insulior o9), 
taining the moving contact operat ng link, 
Within the circuit-breaking com artmen; 
are the upper and lower fixed contac, 
and through the latter slides th: moving 
contact stem, all the parts being cor iained i 
a cylindrical bakelised paper tink gy. 
rounded in turn by a porcelain. The 
in the tank is used as the are extisguishin, 
medium and is separate from the i:isulatin, 
oil filling the supporting compartment an 
the annular space between the tank wajj 
and the upper porcelain shroud. A silica. 
gel breather and oil level indicators ay 
fitted to the metal top-cap from which 
is suspended the upper fixed contact, with 





CIRCUIT BREAKER 


SMALL - OIL - VOLUME 


its turbulator arc-control device. The 
breaker is pneumatically closed and spring. 
opened but for demonstration purposes the 
contacts of the centre unit are arranged 
continuously to close and open slowly. 
Gut-away sections with Perspex windows 
enable the construction and movements of 
the contacts and operating links to be 
observed. 

Opposite the small-oil-volume circuit 
breaker display is a three-phase 165kV, 
3500MVA air-blast circuit. breaker exhibited 
by the English Electric Company, Ltd., 
and set against a mural background, depict- 
ing @ grid substation, as illustrated overleaf. 
Normal current is 600A to 800A and the 
breaking capacity is 12,250A (symmetrical 
current) and 15,000A (asymmetrical cur- 
rent), while the making capacity peak cur- 
rent is 31,200A. 

Each single-phase unit consists of a 
steel air receiver base upon one end of which 
is mounted the main interrupter column, 
made up of hollow porcelain insulators. 
These support the make-switch operating 
mechanism and interrupter units complete 
with cooler and exhaust units, the chamber 
at the tip of the column being the cooler 
and exhaust for the uppermost interrupter. 
Each phase has three interrupter units; 
they are in series and connected in parallel 


with them are silicon carbide units which | 
tend to équalise voltage distribution across | 
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TRANSFORMER WITHOUT TANK 


the interrupters. At the base of each 
column is an air-blast valve enclosed in a 
cabinet, together with high-speed electro- 
pneumatic control valves. At the opposite 
end of the base is placed a low-oil-content 
porcelain-clad current. transformer. The 
insulator cover carries the make-switch 





ELECTRIC. RIVET HEATING AND UPSETTING 
MACHINE 


fixed contacts, which include the incoming 
line terminal and a de-icing device to ensure 
ice-free contacts. 

For opening, the coil-of the “tripping ” 
electro-pneumatic control valve is energised 
and opens a valve, which admits air to 
operating piston of the main blast valve. 
This piston, having a larger area than the 
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165KV 


valve, overcomes the pressure exerted on 
the valve face by the air inside the receiver. 
The opening of the valve admits a blast 
of air through the hollow support insulator 
to the interrupter chamber, causing the 
interrupter contacts to open. Passing axially 
along the arc path the air-blast transfers 
the are to the arcing contacts and then 
to the cooler chamber, where the are pro- 
ducts are expanded, cooled and exhausted. 
Simultaneously, air is fed, to the opening 
cylinder of the isolator drive and the open- 
ing of the isolator blade takes place after 
the interrupter arc is extinguished and while 
the interrupter moving contacts are open. 
The energising of the electro-pneumatic 
‘‘ closing ’’ valve causes air to be admitted 
to the closing cylinder of the isolator operat- 
ing drive to operate the isolator blade, a 
spring bias device assisting the closing 
motion. As the circuit breaker closes, an 
auxiliary contact, operated by the isolator 
drive, opens and de-energises the closing 
valve, the air supply being cvt off as the 
blade comes to rest in full contact. 

An example of specialised utilisation is 
the air-operated electric rivet-heating and 
upsetting machine exhibited by Holden 
and Hunt, Ltd., and shown in one of our 
illustrations. . This particular machine has 
been specially developed by the company 
for the heating and closing of rivets for 
specific icbs, such as the diffsrential crown 
wheel on the Ferguson tractor. Rivets 
from jin to lin diameter can be handled 
and the transformer ratings can be varied 
from 50kVA to 350kVA. By a slight modi- 
fication to the tooling the machine can 

be converted into a projection welder. 

The electric motors shown include a 
totallv-enelosed induction motor of 250 h.p. 
and 970 r.p.m., complete with control 
cubicle and a push-button control pedestal, 
supplied by Metropolitan-Vickers Electrical 
Company, Ltd., and a totally-enclosed, 
fan-cooled squirrel-cage induction motor 
produced by Bruce Peebles and Co., Ltd. 
This three-phase, 50 c/s, 400V motor develops 


AIR. BLAST CIRCUIT BREAKER 


20 b.h.p. at-975 r.p.m. and is suitable for 
operating in conditions requiring pro- 
tection from dust, dirt, fumes and dripping 
water. 

An interesting exhibit is the “ Cintel” 
industrial electronic metal detector, which 
is a product of Cinema and Television, 





ELECTRONIC METAL DETECTOR 


Ltd. This automatic inspection device 
detects the presence of any metal, ferrous 
or non-ferrous, in any non-metallic material 
and consists of a search-head and a cone 
trol unit. The head is constructed to suit 
the size of the product, which is passed 
through a central aperture on a conveyor 
belt and consists of a former on which 
three coils are wound—an oscillator coil 
and two pick-up coils. This coil system is 
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nded in an all-metal casing and so 
onnected that the mutual inductance be- 
tween the oscillator and pick-up coils is 
yero. Any metal entering the search field 
disturbs this state of electrical balance and 
the minute voltage induced in the pick-up 
coils is fed back to the control unit, where 
it is amplified and then used to operate a 
relay. ‘This relay controls an alarm system, 
which gives warning by means of various 
gystems. The control unit consists of a 
main amplifier and detector, stabilising 
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275KV TERMINAL BUSHING 


transformers, main switch and relay unit. 
The amplifier contains valves and com- 
ponents mounted on a cadmium-plated steel 
chassis fitted inside a dust-proof casing ; 
anti-vibration mountings guard the circuits 
against outside blows. Our illustration (p857), 
shows the search-head in operation and the 
control unit mounted alongside. 

The exit from the Hall of Electricity is 
flanked by two 275kV terminal bushings 
and stands, one supplied by The Bushing 
Company, Ltd., and the other, which we 
illustrate, by Micanite and Insulators Com- 
pany, Ltd. In this terminal the main 
insulation is provided by an interior con- 
denser bushing of paper impregnated with 
oil, which is totally immersed in oil and is 
enclosed in a ribbed porcelain insulator at 
the oil end, a metal flange in the middle 
and a shedded porcelain insulator at the 
outdoor end. There is ample room for oil 
expansion and the parts are held together 
through a spring by a brass tube, which 
carries the interior condenser bushing. The 
electrical connection to the top terminal 
is made through a flexible connector inside 
the top cap and the bushing is sealed her- 
motically against oil leakage or water ingress. 

(To be continued) 
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The Heat Pump at the South Bank 


S part of an extensive research programme 

into the economic and efficient use of fuel 
which is being carried out by the Ministry of 
Fuel and Power, an interesting heat pump has 
been installed in Arches under Hungerford 
Bridge, at the South Bank Festival Site, and 
is being used to provide heat for thé Royal 
Festival Hall. The use of this kind of plant 
is, of course, not new, and our readers will 
remember the interesting pump at Norwich, 
which was described in our issue of August 31, 
1945. The new heat pump, believed to be the 
largest in the world, is used in conjunction with 
a gas boiler heating system in the Hall. It is 
purely experimental and with such a full-scale 
plant in service its actual performance can be 
studied and comprehensive data obtained, 
which would not normally be acquired when 
operating a prototype unit under laboratory 
conditions. 

The design, development and installation of 
the plant has been made under the supervision 
of Mr. P. Montagnon, a member of the staff of 
Dr. Roxbee Cox, Chief Scientist at the Ministry 
of Fuel and Power. This department also 
financed the project, in the construction and 
development of which three main contracting 
firms co-operated. 

The plant has been designed to supply up to 
9 million B.Th.U. per hour to the Hall system, 
and it is estimated that on full rating it will 
have @ gas consumption of about half that of 
comparable gas boilers. Another feature of 
the plant that is of particular economic import- 
ance is that it can readily be adapted by 
changing the flow through the system to supply 
cooled water to the Hall in summer. This 
cooling would otherwise entail the installation 
of a large refrigerating plant which would 
probably only be used for a few weeks each year. 

In the initial stages of the project it was 
decided to use light, compact, high-speed 
equipment for driving the heat pumps. 
Accordingly two Rolls-Royce “ Merlin” 
engines were converted to use town’s gas 
as fuel, the supercharger units of the 
engines being rebuilt and used for first 
and second-stage compressors. In addition to 
a condenser, an evaporator and other ancillary 
equipment, a comprehensive range of control 
and recording equipment is installed: in a 
sound-insulated cabin at one corner of the 
plant. The lay-out of the pump, its engines 
and other equipment can be seen in the drawings 
and photographs we reproduce. 

The principle upon which the heat pump 
works, as is generally known, is a use of the 
refrigeration cycle, whereby heat at a low 
temperature is extracted from a readily avail- 
able source and finally transferred to another 
medium at a higher temperature level. In the 
case of the South Bank pump, the low-tempera- 
ture source of heat is water from the River 
Thames and, through the medium of the 
plant, the water in the Festival Hall system is 
heated. The working fluid used in the pump 
system is ‘‘ Freon 12,” which boils at —21-7 
deg. Fah. at atmospheric pressure. 

Centrifugal compressors, such as are used 
in the plant, have characteristics very different 


from reciprocating compressors or any positive: 


displacement type of compressor. At a given 
speed there is a maximum flow which can be 
pushed through the compressor and in this 
condition the unit is “‘choked” and no 
pressure risé occurs across the compressor. 
As the mass flow is reduced the pressure ratio 
rises, as also does the isentropic efficiency until 
@ fairly flat peak is reached where the pressure 
ratio is the highest obtainable at that speed 
and the efficiency is also at or about its 
maximum. An attempt to reduce the mass 
flow still further results generally in a slight 
loss of pressure ratio until suddenly a “ surge ” 
occurs which is no more than a violent fluctua- 
tion of pressure in the whole system ; such a 
fluctuation can, however, be sufficiently strong 
to shake the whole plant. 

It will be appreciated that for a given mass 


flow of refrigerant round a system of this kind 
the liquid must be boiled at the appropriate 
rate in the evaporator. With a given flow of 
river water through the evaporator tubes, this 
entails a definite temperature difference between 
the water and the refrigerant, but at this 
precise temperature the refrigerant has a 
definite pressure which has to be the pressure 
at the inlet to the first of the two compressors 
used in the plant. 

A similar state of affairs obtains in the 
condenser, where, in order to condense the 
refrigerant at a specified rate, there has to be a 
definite temperature difference between the 
water from the Concert Hall and the condensing 
temperature of the refrigerant. This deter- 
mines the refrigerant pressure at the outlet 
from the second compressor of the plant. 

The overall pressure ratio of the system is 
thus determined by outside conditions and the 
rate at which the refrigerant is circulating 
round the system. There is only one speed at 
which a matching pressure ratio and rate of 
flow can occur in the system with both the 
compressors working at high efficiency. There 
is also an appreciable operating range of 
mass flows at a given speed for each com- 
pressor without a material drop in efficiency, 
so that it is not necessary to run the plant with 
the compressors running at a precise speed. 

An increase in compressor speed has the 
effect of increasing the maximum pressure 
ratio obtainable as well as the rate of flow 
through the compressor at the “surge,” the 
peak efficiency, and the ‘‘ choked ” positions. 
Similarly, a reduction in speed reduces the 
mass flow and the pressure ratio obtainable. 

It follows from this that a pressure ratio 
between evaporator and condenser, determined 
by outside conditions, cannot be achieved with 
less than a certain rate of flow of refrigerant, 
because the pressure ratio demands a certain 
compressor speed, and at this speed there is a 
minimum acceptable rate of flow. 

This means that in warm weather, when 
the river is probably warmer than usual, and 
the Concert Hall water does not have to be 
very hot to provide the necessary heat, the 
plant is unable to supply a small enough 
amount of heat because the heat output of the 
plant is basically determined by the latent 
heat of the refrigerant being condensed. To 
overcome this difficulty, a by-pass line, which 
short circuits the condenser and the evaporator, 
is used so that the mass flow of refrigerant can 
be kept up through the compressors without 
it all having to be condensed and evaporated 
again in the rest of the system. 

It will be seen from the diagram of the 
circuits on page 861 that water from the 
Thames is pumped through an evaporator 
where its heat is used to convert “ Freon” 
liquid into low-pressure vapour. This vapour 
is then passed through the first and seeond-stage 
compressors where its pressure is raised with a 
proportionate increase in temperature. From 
the second-stage compressor the vapour passes 
first through an oil separator and then into the 
tubes of the condenser, which are surrounded 
by water from the Hall circulating system. As 
the vapour is condensed, the latent heat of 
condensation is abstracted from it at its rela- 
tively high temperature, and transferred to the 
heating system water. The “Freon,” now 
restored to its liquid condition, leaves the 
condenser at a high pressure, and after passing 
through a filter has its pressure reduced in 
two automatic float valves.. The second of 
these valves is combined with a gas separator, 
known as an “‘ economiser,”’ in which the flash 
gas produced in the first valve is removed and 
piped back to the second-stage compressor. 
This arrangement effects an economy in. that 
the passage of the amount of vapour recovered 
into the evaporator and through the first-stage 
compressor is avoided. 

The water from the Festival Hall system is 
circulated round the condenser by a pump 
driven from the engine of the first-stage com- 
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pressor. After this water leaves the condenser, 
it passes through a waste heat boiler, where its 
temperature is increased by the hot exhaust 
gases from the engines. The main pipe carrying 
the Hall water from the condenser to the waste 
heat boiler is tapped to supply water to the 
coolers for the engines and lubricating oil. 
When the plant was being designed, it seemed 
likely that under certain operating conditions 
this water would be too hot for cooling pur- 
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to comply with the new requirements, and they 
are coupled to the engines through Hardy Spicer 
couplings. In the construction of the com- 
pressors, a number of the supercharger units, 
including the rotor shafts, bearings and 
impellers, were used. To suit the new working 
conditions for the compressors, the supercharger 
impellers and rotating guide vanes were 
reshaped, whilst new diffuser blades and casings 
were developed. The two engines, with their 
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water system through the lubricating oj! Coolers 
Owing to the experimental nature of 4, 
plant, it will be necessary to dismantle Various 
sections from time to time for inspection, ang 
for this reason tanks have been installed int, 
which the refrigerant can be pumped and stored 
while work proceeds. Electric motor-driven 
pumps and auxiliary equipment have 
provided to draw the refrigerant out of th 
circulating system of the heat pump on these 
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boilers are automatically brought into service nection with the special NN q=5 io N 
to raise the temperature to the necessary level. seal which had to be Y Freon NI 4 N 
As already mentioned, the heat pump is also developed for the high- \ on oe \N 
designed to cool the water in the Festival Hall speed rotor shafts to S ach \ 
system in summer, and in hot weather the hold the pressure of the NX al Oy \ 
river water is passed through the condenser refrigerant. The seal SS syecuuee - 
and the Hall water through the evaporator, which was finally used Y O © O YY 
thus “ reversing” the heating cycle. In warm incorporates a carbon Uy, Yj 
weather, when the full capacity of the plant ring set between two -—— - 
is not required, the second-stage engine and lapped metal faces. 


compressor are not used, and the first-stage 
units only are connected to the condenser. 

The Rolls-Royce ‘‘ Merlin ’’ Mark 140 engines 
used for the plant were selected as the most 
suitable units as their gear ratios were very 
close to those required for the projected con- 
version, and a number of other parts could be 
used. The compression ratio of the engines 
has been increased to suit them for operation 
with town’s gas. Three standard gas car- 
buretters are fitted to each engine and they now 
develop some 350 h.p. A dise flywheel with a 
toothed rim on the propeller shaft is coupled 
to an electric motor for engine starting pur- 
poses. ‘The compressors, which were partly 
constructed from redesigned elements from the 
original superchargers fitted on the engines, are 
driven from the power take-offs of the engines 
through gearboxes, giving a 7 to 1 compressor 
engine speed ratio. The gearboxes used are 


the original engine units modified and rebuilt 


The seals are submerged 
in oil flowing through 
the housing under a 
pressure slightly in excess of the external 
refrigerant pressure. Any oil seeping past a 
seal is collected by a flinger ring on the shaft. 
The return flow of oil from the seals is collected 
and passed through a separator on which 
any refrigerant is recovered and returned to 
the system. 

The main rotor bearings are also pressure-oil 
lubricated and the oil swept away by the 
refrigerant vapour is recovered in an oil 
separator before the refrigerant passes into the 
condenser. 

The engine used for the first compressor 
stage is coupled through a belt to a pump used 
for circulating the water of the Hall hot water 
feed system. A small belt-driven pump at the 
front of each engine is used to circulate the 
water which is drawn from the condenser cooling 





GENERAL ARRANGEMENT OF PLANT 


It will be appreciated that with a large 
prototype pump of thjs kind, but little opera- 
tional data were available on much of the newly 
designed equipment. For this reason, extensive 
trials were carried out on each major unit as 
it was completed, and after testing it was fully 
calibrated before being installed or coupled 
up to associated units. 

As we have already mentioned, the plant 
is controlled from a small room which is built 
in one corner opposite the engines and com- 
pressors which can be clearly seen through 4 
large window. Immediately below the corner 
is the control desk shown in one of our illustra- 
tions. In addition to the engine control levers, 
a series of indicator lamps on this desk show if 
the lubricating systems, &c., are functioning 
correctly. All of the controls for the pumps 
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are manually operated at present, but a com- 
prehensive scheme is envisaged for the installa- 
tion of full automatic control of the plant. 
With the recorders and other instruments 
which have been installed, the control room is 
fully equipped to provide detailed records of the 
functioning of all parts of the pump. ; 

During the next few months much valuable 
information will be obtained from this interest- 
ing plant, working under different conditions, 
and although it has, as yet, been operated for 
relatively short periods, we understand that the 
results obtained to date indicate that it will 
prove to be fully capable of the duties for which 
it has been designed and built. 

In the construction of the plant Alan Muntz 
and Co., Ltd., North Hyde Lane, Heston Air- 
port, Hounslow, Middlesex, was responsible 
for the development and adaptation of the 
engines, gearboxes and compressors ; Matthew 
Hall and Co., Ltd., 26-28, Dorset Square 
London, N.W.1, carried out the pipework, 
plant lay-out and general installation, and the 
U.D. Engineering Company, Ltd., Cumberland 
Avenue, London, N.W.10, supplied the 
evaporator, condenser and refrigerant control 
gear, 


Naval Gas Turbine 
Developments 


RECENTLY we were able to make a trial 
run in the harbour launch H.L. ‘ 3964,” 
which is the Royal Navy’s first craft 
to rely entirely upon gas turbine power. As 
already mentioned in our issue of June 15th, 
the power unit was built by the Rover Company, 
Ltd., and it has already seen service in the 
“ Torquil,”” which was described in THE 
ENGINEER on October 20th, 1950. The engine 
was taken out of the ‘‘ Torquil ” and modified, 
before installing it in the launch, by arranging 
for only one combustion chamber to be used 
and so improving efficiency. There is ample 
space in the engine-room and a noticeable lack 
of vibration when the engine is running. 
Starting is by 24V battery, and all controls, 
which are electric, are from the small wheel- 
house. A 7 : 1 reduction gear is housed integrally 
with the engine and the final drive is through a 
gearbox, manufactured by the Self Changing 
Gear Company, Ltd., which makes the overall 
reduction 21:1. In the engine-room is a small 
Crossley diesel engine which drives a generator 


861 


for charging the batteries, a bilge pump which 
also can be used for circulating cooling salt 
water to the oil tank and gearbox, and an oil 
pump which supplies oil to the gearbox when 
it is in neutral, because the oil pump in the gears 
box stops when it is not transmitting power. 
While the service trials are proceeding, the 
Rover Company, Ltd., will be engaged in 
developing a heat exchanger with which to 
effect a reduction in fuel consumption, which 
is at}present at a high level. 

On the same day we visited M.T.B. ‘‘ 5559,” 
which was formerly M.G.B. “ 2009,” and as 
such was the first craft to go to sea (1947) with 
@ gas turbine installation. The Metropolitan- 
Vickers 2500 h.p. gas turbine was coupled to 
the centre shaft in place of a 1300 h.p. Packard 
engine and used as a boost power unit so that 
the high fuel consumption was only of secondary 
importance. 

It is recognised by the Admiralty that it is 
essential to be able to burn residual grades 
of fuel in gas turbines and to that end a Gatric 
gas turbine similar to that on board M.T.B. 
“5559”? has been undergoing bench tests 
burning boiler fuel, to Admiralty specification, 
and also a fuel of high sulphur content. The 
first Gatric turbine after removal from the boat, 
was rebuilt and included modifications which 
mainly concerned the section of the h.p. turbine 
blading and allowed the maximum output of 
2500 s.h.p. to be attained. This engine was used 
in the tests, which were carried out without any 
modification being made, as the object was to 
discover if an engine designed to work on dis- 
tillation fuel could burn heavy fuel. 

The,‘‘ A ” test series consisted of seven-hour- 
cycle tests on gas oil /boiler fuel blends containing 
successively 20, 40, 60, 80 per cent boiler fuel 
and then 100 per cent boiler fuel. The cycle 
was made up of six hours at maximum cruising 
revolutions and short periods under partial load, 
tull load and idling. After the boiler fuel test, 
carbon was found in the combustion chamber, 
the deposit being heaviest on the back plate, 
while there was a flaky carbon build-up, easily 
peeled off, on the first stage fixed and moving 
blades of the h.p. turbine. The results indicated 
that the engine was not suited to heavy fuel 
except for a run of limited period and that 
carbon build-up was heavy at idling and low 
powers. 

In “B” tests high sulphur fuel (2-78 per 
cent), with a viscosity similar to gas oil, was 
used over a period of fifty hours. Inspection 
indicated red and yellow deposits in some 
places and buckling of the inner wall of the 
primary chamber, besides corrosion of the fuel 
jet shields. These were of Inconel, and it appears 
that where the nickel cgntent of the steel is 
high there is danger of sulphur attack. After 
repairs were effected, carbon formation tests 
** ©” were carried out, in which the engine was 
started on‘gas oil and run for one hour on boiler 
fuel at a constant speed. Through an inspection 
cover it was observed that there was no deposit 
at high speeds but an increasing amount as 
the speed was reduced down to 4000 r.p.m. A 
run at 7000 r.p.m. on gas oil served to burn off 
most of the carbon. A further test at idling 
speed was terminated after twenty minutes 
when the compressor stalled due to the partial 
blocking of the h.p. turbine blade passages. 

In “D” tests air blast fuel jets were used 
to burn boiler fuel in the engine. The jets were 
designed to give good atomisation over a range 
of fuel flow and a spray within a 40 deg. cone 
angle, oil being fed from a small swirl chamber 
through a central orifice. Around the orifice is an 
annulus through which air is fed. Maximum 
excess of air pressure to fuel jets over combus- 
tion chamber pressure was 10 lb per square 
inch and the air flow varied from 0-25 per cent of 
air to engine inlet at 7000 r.p.m. to 0-4 per cent 
at 3000 r.p.m. The jets showed no improve- 
ment over standard jets in the matter of carbon 
deposit, but the exhaust at low speed was 
improved. 

In the final test (‘‘ E’’) the engine was run 
for forty-eight hours on boiler fuel and after 
observations were taken at high loads the 
revolutions were kept constant at 6850 r.p.ms 
Inspection revealed quantities of carbon in 
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the combustion chamber but little elsewhere, 
and only slight damage to components except 
for the corrosive attack upon the fuel jet 
shields. The blading was in good condition 
but several of the dual fuel jets were carboned 
up and the gear pump bearing material proved 
unsuitable for handling fuel heated to 120 deg. 
Cent. 

The tests on the Gatric engine, which were 
carried out by the Metropolitan-Vickers Elec- 
trical Company, Ltd., two years ago, showed 
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that although practically all the constructional 
materials stood up to heavy fuel, the combustion 
system was not suited to it and that the engine 
was less adversely affected than anticipated. 

Work is proceeding with the development of 
gas turbines and this design of engine will be 
installed at an early date in two fast patrol 
craft, and in the larger power range one unit 
has been designed for installation in a frigate 
and another for the former steam gunboat 
** Grey Goose.” 


Rolling Mill Design 


ECHANICAL engineering features of four 

modern steel rolling mills were discussed 
at a conference organised in London on June 
13th and 14th by the Plant Engineering Divi- 
sion of the British Iron and Steel Research 
Association. Mr. J. F. R. Jones, consulting 
rolling mill engineer to John Summers and 
Sons, Ltd., was in the chair. Four papers 
describing different rolling mills were intro- 
duced and discussed. They were : 

“The New 42in Slabbing Mill at Shotton,”’ 
by J. F. R. Jones ; “‘ New Blooming and Billet 
Mills at the Normanby Park Steel Works of 
John Lysaght’s Scunthorpe Works, Ltd.”, 
by J. Peacock ; ‘‘ A Rod and Bar Mill at Guest, 
Keen and Nettlefolds (South Wales) Ltd.”’, 
by G. A. Phipps ; and “ The Light Section Mill 


necessary maximum lift on the top roll of 6lin. 
There is a breast and first roller at each side of 
the mill. Housings are lined on the insides of 
the windows with steel wearing plates for the 
sides of the top chocks and the sides and 
bottoms of the bottom chocks. The housings 
are carried on continuous heavy box section 
bed-plates seated on the existing foundations. 
Cast steel chocks are used and are fitted 
with flood oil-lubricated bearings for the 
roll necks. The two bottom chocks are mounted 
on a heavy cast steel sledge, the withdrawal of 
which on to the fabricated runout brings with 
it both rolls and chocks in the one operation. 
Rolls are changed about every three weeks, 
the operation taking some four hours. 
Screwdown gear for the 6lin lift is supplied 





STEAM ENGINE DRIVE FOR 421IN SLABBING MILL 


of the Darlington and Simpson Rolling Mills 
Company, Ltd.”, by W. French. 

Summaries of the papers and of the main lines 
of discussion follow. 


Tue 421n Stassineg Mri at SHOTTON 


This mill, which replaced an American- 
designed 40in mill installed in 1940, rolls slabs 
up to 54in wide, the full width of the hot strip 
mill which it feeds. It has been in operation 
since August, 1950, and took only twenty-eight 
days to install, attaining full production a week 
after instaliation was completed. The mill was 
put down on existing foundations, on which 
the previous mill had operated. It was also 
decided that it be driven from the existing 
three-cylinder horizontal steam engine. Roll 
housings are of the closed top type, with mini- 
mum cross sectional post areas of 500 square 
inches, specially designed to accommodate the 





with a twin-motor electric drive from two 
150 h.p. motors which give a screwing speed 
of 250in per minute. In addition to the moving 
finger dial indicator, two indicators are mounted 
on the end of each screw which register fine 
settings down to xin; these indicators are 
illuminated and made visible to the mill 
operators. 

Top roll balance is provided hydraulically 
from two cylinders carried in the housing tops 
and having 12in diameter, Fescolized, cast 
iron rams made for an hydraulically working 
pressure of 700 to 750 lb per sq. in. The ram 
of each cylinder is connected by crosshead, 
levers and links to two balance beams running 
across between the housings and secured to the 


top rider chocks, the balancing effort being. 


transmitted to the carrier chocks by special 

bolts which are removed when roll changing. 
The steam eggine drive, as illustrated, is pro- 

vided by a three-cylinder horizontal steam engine 








June 29, 195) 






with a nominal horsepower of 4000 at 55 r.p.m, 
and a maximum horsepower of 5300 at 105 rpm, 
“Though it has a number of years of hard servieg 
behind it (it was built in 1917)”, said Mr Jongg 
‘this engine’s performance under its part icularly 
exacting duty is quite first class, providing 4 
reserve of power adequate for all the new mill’s 
needs, with positive and instantaneous reversals 
which the most modern electric drive would find 
hard to match.” The gear ratio on the original 
mill was approximately 2} to 1, which has been 
increased to 3 to 1. 

The drive is transmitted to the reduction 
gear unit by flexible coupling, while a further 
coupling of the same type connects tho gear 
box to the new pinion housing which hag 
been supplied with the mill, and which jg 
totally enclosed with spray lubrication to 
the pinion teeth. Initial gearing troubles 
were overcome very successfully by hand. 
bedding all gears. From the pinion housing 
the drive is transmitted to the mill by coupling 
spindles provided with couplings of the uni. 
versal jaw end type arranged for lubrication 
from the central system at the pinion housing 
end and at the mill end for grease gun lubrica. 
tion by means of Tecalemit nipples feeding a 
storage chamber. 

Hydraulic balance is provided for both top 
and bottom spindles by the same hydraulic 
system as provides for the top roll balance gear 
with suitable isolating valves to hold the spindles 
in position during roll changing. 

The manipulator hands are 25ft 6in long 
overall, and are fitted with separate casi steel 
wearing faces. Each is motivated from a pair 
of slab rams with underneath racks operated 
by pinions carried on long shafts and driven by 
electric motors through a double reduction gear 
unit. The side-guard travel is 7ft 7}in, while 
provision is also made for 2ft 3in over travel on 
the drive side heads to allow for the removal 
of rollers in the main mill tables. The heads on 
the ingoing side have a general depth of 4ft. 

Both heads on the ingoing side are connected 
through pinion shafts to the corresponding 
heads on the outgoing side of the mill, so that the 
opposing heads are always in exactly corres- 
ponding positions and the slab leaves the rolls 
perfectly straight. The slab rams themselves 
are guided in phosphor bronze liners which are 
fixed in the roller table frames. 

The tilting gear is an interesting feature and 
is somewhat novel. The motion on the tilting 
finger shaft is transmitted via a pair of toothed 
quadrants, one keyed to the shaft and the other 
receiving its motion in turn from a long connect- 
ing-rod arranged, to overcome lateral space 
shortage, approximately parallel to the tilting 
finger shaft itself. A 100 h.p. motor drives 
through a reduction gearbox and_ crank 
mechanism connected to the main long con- 
necting-rod by a shorter connecting-rod and 
bell-crank lever. The bell-crank lever is 
anchored at a fixed fulcrum point on a rect- 
angular block arranged toslidein a fixed housing. 
This floating arrangement is specifically designed 
to accommodate the lateral movement of the 
tilting head during racking operations. A 
further important feature of this tilting mech- 
anism is that the driving elements are fixed on 
foundations, thus eliminating any necessity for 
trailing cables, and reducing the weight of the 
moving parts to a minimum. 

The. parallel heads on the outgoing side of the 
mill are not fitted with tilting equipment. 
The first and breast rollers on both sides of the 
mill are driven by independent motors through 
flexible couplings and independent gearboxes. 
The breast rollers proper are loose on their 
shafts. Existing main roller table frames were 
retained but new roilers were fitted with stepped 
diameters to match the mill rolls. This results 
in @ minimum of noise and shock when the 
piece enters and leaves the mill. 

Roll cooling is by sprays from a water box 
carried between the two balance beams for the 
top roll ; mill screws are oil lubricated from the 
central system ; chock slide, spindle bearing and 
breast roller lubrication is effected by a‘‘Farval” 
automatic system operated by pump and motor; 
scale disposal is effected by hydraulic sluicing 
under the tables and by scraper conveyors 
under the mill. 

The mill is operated by a three-man crew 
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housed in @ control cabin above and athwart 
the mill approach table. 


SLABBING SHEARS 


Froia the mill the long slabs travel down the 
continuous roller table to the open-sided up- 
cutting hydraulic slab shear which forms the 
other major unit of this new mill installation. 

This shear, the original design of which is 
due to Mr. W. H. Lake, is capable of cutting 
slabs 55in wide by bin thick or equivalent section 
up to a maximum thickness of 8in. It has a 
maximum blade load of 900 tons with a maxi- 
mum stroke of 12in. The blades are 60in long. 
Having @ main ram diameter of 25in and 
employing a working pressure of up ta 2 tons 
per square inch, the shear is capable of making 
three cuts per minute continuously. This 
machine too, was designed to fit on to previous 
foundations. 

The main element of the shear is a C-shaped 
steel casting weighing 70 tons bored at the top 
to receive the forged steel hydraulic main 
cylinder, with the bottom part forming the 
holder for the bottom cutting blade. This 
casting also has machined guides embracing 
the top blade holder, which is adjustable by 
motorised gear in the back of the shear to 
position the blade opening according to the 
thickness of the slab to be cut. 

There are two electrically-driven crop end 
pushers, operated through racks, pinions and 
guides carried in the lower shearing head. 
There is automatic hold-down gear and “‘ Far- 
val” automatic grease systems lubricate the 
main shearing head slides, the guide blocks 
pushers and setting gear. 


DISCUSSION 


In the discussion on this paper the steam 
drive came in for much comment. Mr. W. 
Bailey (Davy and United Engineering Company, 
Ltd.) questioned the wisdom of retaining it. 
His experience had been that conversion to 
electric motors had usually repaid the capital 
cost inside three years. 

Mr. R. Stewartson (United Steel Companies, 
Ltd.) quoted some production figures from two 
American mills. One with an electric drive 
using similar size ingots to those at Shotton and 
reducing them to slabs and blooms was aver- 
aging 1280 tons per shift and had achieved a 
record production when rolling slabs alone of 
2063 tons per shift. Another mill at Weirton, 
with a 25,000 h.p. steam engine was turning 
out 2000 tons per shift of slabs and blooms, 

Mr. H. 8. Carnegie (English Electric Company, 
Ltd.) said that the steam engine appeared to 
be giving satisfactory service, but was it able 
to give enough draught on the slabs? The 
engine power seemed low, whilst the fuel con- 
sumption, operating labour, maintenance and 
cost of stores would probably be higher than 
with an electric drive. 

Mr. B. Thornton (Wellman Smith Owen 
Engineering Corporation, Ltd.) thought there 
was much to be said for the flexibility of a steam 
engine. But would it be retained if the mill 
began to roll 19-ton ingots with an increased 
tonnage ? Would it not be necessary to increase 
the drive with the increasing tonnage? And 
would it not be then necessary to use a greater 
horsepower than the steam engine could 
provide ? He thought that the reversal on a 
steam engine was ‘‘ sweet,” but he would 
like figures on the question whether it was 
quicker than a modern electric motor. 

Mr. Jones replied that they had decided to 
use the steam engine because it was already 
installed there; that the exhaust steam was 
used in a mixed pressure turbine and the con- 
sumption of steam per ton rolled was about 
500 lb. The mill was at present working about 
60 per cent of the available time and was turning 
out 10,000 tons per week. He was quite con- 
fident that they would work 20 shifts if necessary 
and this was the answer to those who asked 
how they could get the extra tonnage without 
increasing drive. 

Many of the comments on topics raised in 
this paper were spread over discussions on the 
other papers and in the general discussion, but 
{or convenience are summarised here. 

A subject that drew comment was the hand 
bedding of gears. Several speakers said it was 
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an expensive practice, and both Mr. W. Craig 
(Davy and United Engineering Company, 
Ltd.) and Mr. G. A. Phipps (Guest, Keen and 
Nettlefolds (South Wales) Ltd.) thought it 
should not be necessary if the gears had been 
properly machined in the first place. Mr. R. 
Stewartson, however, agreed with Mr. Jones 
that it was worth while quoting his own 
previous experience in the works of a turbine 
manufacturer, which had shown this to be the 
case for high speed drives, while Mr. P. M 
Miln (Richard Johnson and Nephew, Ltd.) 
drew on a similar experience in the mill at his 
works, 

Mr. Stewartson also raised the question of 
screwdown speeds. American practice was 
around 420in per min., although some mills 
claimed to operate at 600in per min. Mr. W.H. 
North (Richard Thomas and Baldwins, Ltd.) 
did not see the point of this. Such speed was 
only wanted when the slab was being tilted, 
and then there was time to use a slower speed. 
The need was rather for quick acceleration over 
short movements. 

Mr, Stewartson said that though the slab was 
certainly tilted slowly, during the several 
edging passes, the slab was then dropped on to 
the tables very quickly, leaving the screwdown 
to follow as fast as possible. Mr. Jones said 
that his mill had never had to wait for screw- 
down. 

The use of flexible couplings on the mill 
drives in addition to the resilience of steam 
provoked some discussion, and Mr. Jones 
repeated that he thought them desirable. 

Mr. T. W. Hood (United Steel Companies, 
Ltd.) raised the question of roll balance. The 
conventional method of roll balance was a 
hydraulic one, but consideration should be given 
to other systems such as a spring balance and a 
weight balance. Mr. Thornton, too, queried the 
necessary advantage of a hydraulic system of 
roll balance. Hydraulic operation would con- 
sume more power and maintenance effort than 
a weight balance system. 

Mr. W. Udall (Brightside Foundry and Engi- 
neering Company, Ltd.) thought that the 
hydraulic method was not necessarily the best. 
A spring balance method was now favoured 
by his firm, in which once the springs were com- 
pressed they need never be de-compressed. 

Mr. Jones said that using water plus soluble 
oil they had very little maintenance or power 
cost. 

Mr. 8. Dean (British Iron and Steel Research 
Association) related screwdown speed to over- 
balance of rolls. 

Might it not be possible to cut down the 50 per 
cent overbalance which was common ? 

Breast roller drives. were also discussed. 
Several speakers said that they likéd a positive 
drive, and Mr. Jones agreed that a low speed 
motor on each breast roller would be ideal but 
they simply had not the space to install it at 
Shotton. Mr. H. 8. Carnegie agreed that this 
was the best method. Low speed motor drives 
without gears gave minimum inertia in the 
drive and maximum simplicity. Mr. W. Udall, 
however, said that such motors did not last 
in rolling mill conditions. He preferred a 
‘* reasonably high speed motor with reasonable 
gearing and a slipping coupling which could be 
only adjusted by the use of a special tool.” 


(To be continued) 





Kirk O’Shotts Television 


Transmitting Station 

TuE television transmitting station now being 
built at Kirk O’Shotts will be the third high- 
power station to be completed under the 
B.B.C.’s post-war plan for the expansion of 
television coverage. When it is in service more 
than 70 per cent of the population will have 
been brought within reach of television. With 
the completion of the fourth new station at 
Wenvoe next year this figure will be increased 
to 78 per cent. 

Construction at Kirk O’Shotts began last 
year, and it is hoped that the station will be 
ready to start broadcasting television pro- 
grammes early in 1952. The site is 900ft above 
sea level about 17 miles from Glasgow on the 
Edinburgh-Glasgow road. It is one of many 
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sites which were investigated by setting up at 
each a mobile transmitter which radiated test 
signals from an aerial suspended by a balloon 
600ft above the ground. The strength of the 
signals received from it was recorded, using a 
van in which a continuous recording could be 
taken as the surrounding countryside was 
toured. From these records field-strength 
contour maps were prepared showing the 
probable service area that would be obtained 
with a high-power transmitter at each site, so 
that the merits of each could be compared. 

The site covers an area of about 25 acres, and 
on it are being constructed a building for the 
transmitters, an annexe for a substation and 
garage, and a 750ft mast to carry the trans- 
mitting aerial. In plan the main building is 
similar to those at the Sutton Coldfield and 
Holme Moss stations, being shaped like an L. 
One wing is for the transmitters and their 
associated equipment, while the other will be 
for offices, a viewing room and amenities for 
the staff. The building contractors are McLean 
and Co., of Wishaw, Lanarkshire. 

In the main building there will be two 
transmitters, one for vision and one for sound, 
designed and manufactured by Electric and 
Musical Industries, Ltd., and by Standard 
Telephones and Cables, Ltd., respectively. The 
vision transmitter, with a power output of 
50kW, will be the most powerful television 
transmitter in the world. Its valves will be 
air-cooled, except for those in the output 
stage, which will be water-cooled, and it will 
employ low-power modulation. In addition, 
low-power transmitters for both sound and 
vision are to be installed as a standby. The 
vision transmitter will operate on a carrier 
frequency of 56-75 Mc/s (5-3m) and the sound 
transmitter on 53-25 Mc/s (5-6m). The elec- 
tricity supply for the station will be from the 
British Electricity Authority. Two inde- 
pendent supplies are being installed, so that, 
in the event of an interruption on one, the 
station will still be able to carry on. 

About 25 yards from the main building is the 
mast for the transmitting aerial. This mast, 
when completed, will be 750ft high and will 
have an all-up weight of over 100 tons. For 
the first 610ft above the ground the cross 
section is triangular, each face being 9ft wide ; 
above this there will be a cylindrical section, 
100ft high and 64$ft in diameter; and finally a 
tapering square-section topmast, 40ft high, to 
which will be fixed the transmitting aerial. In 
the surface of the cylindrical section there are 
to be thirty-two slots forming a v.h.f. (vary 
high-frequency) aerial system designed by the 
B.B.C. for use with a v.hf. transmitter for 
sound broadcasting if this is installed at Kirk 
O’Shotts in the future. The mast is held vertical 
by four sets of stays of prestressed steel wire 
rope, some of which weigh as much as 9 Ib per 
foot run. In the main, the mast is similar to 
those at the Sutton Coldfield and Holme Moss 
stations. Following the usual practice, the 
base is located by a small steel ball mounted 
in a socket, forming a pivot which allows the 
mast some angular movement in high winds. 
The mast was designed and is being erected by 
British Insulated Callender’s Construction Com- 
pany, Ltd. ° 

The transmitting aerial from which both the 
vision and sound components of the television 
programme will be radiated has been designed 
in co-operation with the B.B.C. by Marconi’s 
Wireless Telegraph Company, Ltd., who will 
erect it. It will consist of eight vertical dipoles 

in two tiers, each dipole having a 
built-in electric heater to prevent the surfaces 
from being covered by ice or snow. There will 
also be a smaller mast, 150ft high, with a simpler 
aerial to serve as a standby. 

The Kirk O’Shotts station will broadcast the 
same programme as Alexandra Palace. The 
vision signals will come from London via 
Birmingham and Manchester, and thence by 
the radio link which the G.P.O. is installing. 

The expected area for reliable reception will 
be bounded by a line through Wemys Bay, 
Aberfoyle, Aberfeldy, Kirriemuir, and Arbroath 
in the north, and through Turnberry Point, 
Old Cumnock, Selkirk, Melrose, and Cockburns- 
path in the south. This area has a population 
of 34 million. 
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Metallurgical Topics 


Vacuum-Melted High Chromium Steels 


Tue 23 per cent to 30 per cent chromium 
steel is ferritic: it cannot be hardened nor can 
its grain size be refined by heat-treatment. 
Although it shows satisfactory elongation and 
reduction of area in the tensile test when its 
grain size is not excessively coarse, it is very 
subject to brittle fracture and has an Izod 
impact of less than 5ft lb, usually 
only lft lb or 2ft Ib. The steel generally 
contained 0-1 per cent to 0-3 per cent of car- 
bon and improvements to its impact value 
were sought by making additions to the normal 
composition. In particular, the addition of a 
small amount of nitrogen by the use of high- 
nitrogen ferrochromium in making the steels 
greatly reduced their tendency towards coarse 
grain size and so gave rise to improved duc- 
tility and impact value. , 

Through the extensive work of Dr. W. Rohn 
and of numerous investigators the technique 
of vacuum melting has been developed and 


about the same increase in tensile strength 
(i.e., about 0-5 ton per square inch for each 
1 per cent of chromium). The elongation and 
reduction of area were greater in the vacuum- 
melted alloys but the major difference was in 
impact value. In commercial steels this sinks 
to a low value when chromium exceeds 15 
per cent. In the vacuum-melted steels the 
impact figure was always higher. It did not 
reach its maximum of 100ft lb to 110ft lb 
until the chromium content was 26 per 
cent and the rapid fall did not set in until 
35 per cent of chromium was present. The 
essential difference between normal air-melted 
steels and the vacuum-melted alloys was in 
their carbon and nitrogen contents. Variation 
in silicon in the 25 per cent. chromium steels 
did not affect the notched-bar impact value. 
A series of steels of varying carbon and nitro- 
gen content (up to 0-1 per cent of each) with 
manganese up to 0-75 per cent and silicon 
up to 0-5 per cent were made in vacuo, in air 
and in inert atmospheres. From tests on these, 

it was deduced that the 























25 per cent chromium 
steel retained its high- 
est impact value pro- 
vided that the total 
carbon and nitrogen did 
not exceed 0-035 per 
cent, though normal air- 
melted steels contain- 
ing upwards of 20 per 
cent chromium are im- 
proved in ductility and 
toughness through the 
addition of some 0-10 
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Fic. 1—Typical Properties 
of Annealed Chromium Steels 
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FiG. 2—Mechanical Properties of Vacuum. Melted 
A led Chromi 


Iron Alloys (Binder and 





Spendelow) 


its possibilities explored. In 1948 J. Hoch- 
mann! obtained a marked improvement in the 
toughness of 25 per cent chromium-iron by 
first melting Swedish iron and super-refined 
ferrochromium in a high-frequency induction 
furnace and then remelting the product in a 
vacuum at 1600 deg. Cent. for twenty minutes 
and cooling in vacuo. The specimens were 
forged at 800 deg. Cent. Tests before and 
after remelting were compared and the improve- 
ment in toughness which was found was 
attributed to the accompanying reduction in 
carbon, oxygen and nitrogen contents. 
Experiments in the vacuum melting of plain 
chromium steels have since been made by 
W. O. Binder and H. R. Spendelow, Jr.’ 
The alloys investigated were made by melting 
in vacuo electrolytic chromium and iron, 
except that some 25 per cent chromium alloys 
were made from low-carbon ferrochromium 
and ingot iron. These contained 0-25 per 
cent of silicon: otherwise their composition 
resembled that of the other alloys, viz. :— 


Average Average 

per cent per cent 
Carbon lessthan 0-01 Oxygen ... 0-04 
Silicon leesthan 0-02 Sulphur ... 0-016 
Manganese lessthan 0-02 Phosphorus ... 0-008 
Nitrogen... lessthan 0-005 


Air-melted steels were made for comparison 
in a high-frequency induction furnace. The 
high-chromium alloys were heated for six 
hours at 900 deg. Cent. and water-quenched 
to avoid the formation of the sigma phase, 
FeCr. The others were annealed by heating 
for one hour at 900 deg. Cent., followed by 
three hours at 735 deg. Cent. Results of ten- 
sile and notched-bar impact tests are shown 
in Fig. 2. (For comparison, the approximate 
values of similar data for commercially pro- 
duced chromium steels containing about 0-1 
per cent carbon are given in Fig. 1.) The 
tensile strength of the vacuum-melted product 
was always lower than that of the air-melted 
steel of the same chromium content; but 
raising the percentage of chromium produced 





per cent to 9-25 per 
centofnitrogen. Theair 
melted 18 per cent chro- 
mium steel with 0-12 
per cent (maximum) 
carbon has an impact 
figure of 15ft lb to 30ft Ib, but the 
addition of nitrogen raises the impact value 
into the range 30ft lb to 50ft lb. The 
vacuum-melted 18 per cent chromium alloy, 
however, gave impact values of 8s0ft lb 
to 100ft Ib, provided that the total carbon 
and nitrogen was less than 0-055 per cent. 

The poor impact value of high-chromium 
steels appears to be due in some way to the 
carbon and nitrogen present: the chromium 
itself is not responsible. From Izod tests 
made at sub-zero temperatures it was found 
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Fic. 3—Lffect of Chromium on the Transition Temperature 


of Vacuum-Melted A led Chr Iron Alloys 
(Binder and Spendelow) 





that chromium tends to lower the tempera- 
ture of transition from tough to brittle frac- 
ture (Fig. 3). In the 12, 18 and 25 per cent 
chromium alloys the transition temperatures 
were respectively, —65, —90 and —130 deg. 
Cent. 

Numerous difficulties are encountered in 
the vacuum-melting of high-chromium alloys 
apart from the fact that the necessary plant 
is not available for dealing with large amounts. 
The room-temperature embrittlement is elimi- 
nated by Binder and Spendelow up to about 
40 per cent chromium. To extend this range 
it seems likely that a further reduction in 





oxygen content, below the 0:04 per cent 
reported, will be necessary. Chromium metal 
purged of oxygen to the level of 0-015 per cent 
is still brittle at room temperatures’. No 
long-time purification is possible as tho y 

low operating pressures result in the volitilisa. 
tion of chromium. Binder and Spendelow 
employed twenty minutes at a pressure of 
0-2mm* to 0-3mm. The liquid reacts with 
oxygen and nitrogen very rapidly and the 
molten metal has, therefore, to be transferred 
to a mould and solidified without contact with 
air. In spite of the gain in toughness the 
mechanical properties may not meet require. 
ments in other respects. The tensile strength 
of the vacuum-melted alloys is low and sigma. 
phase embrittlement will still affect alloys in 
the higher chromium range. These deficiencies 
may possibly be corrected by a suitable choice 
of additional alloying elements. In any event, 
the work of Binder and Spendelow has shown 
that a tougher material with superior work. 
ability can be obtained in the iron-chromium 
compositions which give the best resistance 
to corrosion and scaling at high temperatures, 


2J. Hochmann: Comptes Rendus, June 28, 1948, vol 


—s %- 2151. 
2 W. O. Binder and H. R. Spendelow, Jr., American 
fociety for Metals, Annual Convention, October, 1950, 
Preprint No. 23. 

3 E. A. G. Liddiard and A. H. Sully, Iron and Steel 
Institute, Symposium on High-Temperature Steels and 
Alloys, February, 1951. 


Protective Coating on Molybdenum 

THe development of materials for high- 
temperature service is complicated by the fact 
that no one group has all the desirable pro- 
perties. Ceramic materials, such as oxides, are 
attractive because of their chemical stability, 
but they are difficult to fabricate and for the 
most part have low resistance to mechanical 
and thermal shock. Metals of high melting 
point are often free from these objections, but 
are usually subject to oxidation, corrosion and 
scaling at high temperatures. 

A great advance has been made during the 
last few years in the fabrication of molybdenum 
which, in many respects, has a promising field of 
high-temperature applications; but, because 
it is so readily oxidised at high temperatures, 
its surface must be protected. One method of 
doing this is by coating the surface with 
molybdenum silicide. Such a coating may be 
produced in a variety of ways, such as hot- 
dipping in molten silicon, flame-spraying 
powder, heating in a silicon pack, electrolysis 
of fused silicate baths at high temperature or 
fusion welding with molybdenum silicide rod. 
Some of these are promising, especially when 
used for applying thicker coatings. In a joint 
communication by members of the staffs of the 
Battelle Memorial Institute and the Fansteel 
Metallurgical Corporation,’ one of the most 
effective methods of treatment is stated to be 
the vapour deposition method. Molybdenum 
can be rendered highly resistant to oxidation 
by treatment with a hydrogen-silicon tetra- 
chloride atmosphere at 1000-1800 deg. Cent. 
Deposition temperatures between 1400 deg. 
and 1700 deg. Cent. are not very critical. At 
these temperatures a coating of molybdenum 
disilicide, 0-025mm thick, is formed in about a 
minute. Coatings 0-025mm thick have com- 
pletely protected the basis metal for over 4000 
hours in air at 1000 deg. Cent. and for thirty 
hours at 1700 deg. Cent. Thicker coatings, 
within limits, give proportionately longer lives ; 
but coatings more than 0-08mm to 0-10mm 
thick, made by this method, have a pronounced 
tendency to crack. Coatings are, however, con- 
tinually being improved and lives of 1000 to 
2000 hours at 1700 deg. Cent. in air are prob- 
able. The maximum practicable thickness of 
coating is stated to be 0- 25mm. 

The vapour deposition method is recom- 
mended by the authors as an, effective way 
of imparting the corrosion resistance of a 
silica glass to a highly refractory metal, for 


use in furnace heating elements, combustion 
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chambers, turbine blades, nozzles, heat ex- 
changers, &c. 


1 , A. Beidler, C. F. Powell; 1. E. Campbell and L. F. 
Yntema: “Formation of Molybdenum Disilicide 
Coatings on Molybdenum,” Journal of the Electro- 
chemical Society, January, 1951, Vol. 98, page 21. 


Mechanical Methods of Reducing 
Residual Stress 


ResipvuaL stress in cold-drawn materials 
may be reduced by a low-temperature annealing 
treatment. In the case of cold-drawn steel 
pars the temperature required is fairly high. 
For example, the residual surface stress in a 
gin diameter cold-drawn mild steel bar was 
reduced from 38 to 21 tons per square inch by a 
two-hour treatment at 400 deg. Cent., but a 
temperature of 500 deg. Cent. was required to 
reduce the stress to 2-5 tons per square inch.! 
With such a temperature there is some risk of 
deteriorating the surface quality of the bar, 
and of a slight softening effect on the tensile 
properties. 

It has long been known that a redistribution 
of stress with a lowering of the peak values 
may be obtained by mechanical means. For 
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Fic. 1—Influence of the Amount of Cold Drawing (0-4 to 
8 per cent Reduction of Area) on the Distribution of 
Residual Stress in a Cold-Drawn 50mm Diameter 
Bar of a 33-Ton Steel.* 


example, in February, 1935, the Vereinigte 
Stahlwerke A.G. obtained a British Patent 
(No. 423,868) fora ‘‘ Process for Lowering 
Internal Stress in Metal Work Pieces Subjected 
to Cold Working.” In this specification the 
detrimental effect of residual stress in cold- 
worked material was described, and it was 
claimed that the residual stresses produced by 
cold drawing a steel bar were largely eliminated 
by redrawing with a very small reduction of 
area. An example was quoted of how the 
residual stress in a 33-ton steel, cold drawn 8-5 
per cent, was reduced by over 70 per cent by 
redrawing with a reduction of 0-6 per cent. 

This information’ has been amplified, and 
work on these lines extended by H. Biihler 
and E. H. Schulz.1 The sense, amount and 
distribution of residual stress in a cold-drawn 
bar are dependent on the reduction of area 
undergone. With considerable reduction there 
is compression at the centre of the bar and 
tension at the surface, whereas if the amount 
of reduction is small the surface is in com- 
pression and there is tension at the centre 
(Fig. 1). In a 50mm diameter bar, the reversal 
of sign occurs at about 0-8 per cent reduction 
of area in 33-ton steel and at about 0-5 per cent 
reduction of area in a lead-bearing 60: 40 brass. 
From this behaviour it may be expected that 
the original tensile stress at the skin of a cold- 
drawn steel bar would be lowered by the super- 
position of a compression stress induced by a 


* 20kg, 40kg and 60 rs 
Tespectively to 12-7, os a 





'e millimetre are equal 
+1 tons per square inch. 
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small reduction of diameter in a subsequent 
cold-working operation. In factory test the 
bars went through an additional drawing 
operation ; in the laboratory short lengths were 
pressed through a die. The effect is shown 
in Fig. 2. The maximum residual longitudinal 
tensile stress of 34 tons per square inch in the 
bar cold drawn from 50mm to 48mm diameter 
was reduced to 10 or 12 tons per square inch 
by a second drawing to 47-8mm diameter, and 
to 7:5 tons per square inch by a further drawing 
to 47-75mm diameter. The amount of reduc- 
tion in the second cold-drawing operation is 
somewhat critical, and must be carefully con- 
trolled. A reduction in diameter of the original 
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FiG. 2—Residual Stress in a Steel Bar (Carbon 0-19, 
Manganese 0-93, Copper 0-68 and Chromium 0-43 
per cent) Cold Drawn from 50mm to 48mm Diameter 
(A), and the Effect of Pressing Through a Die to (B) 
— and (C) 47-75mm Diameter (Bihler and 

z) 








15 
Surface 


cold-drawn bar from 48mm to 47-7mm, though 
causing a redistribution of the stresses, was less 
effective in eliminating longitudinal tensile 
stress (Fig. 3). The two stages of cold drawing 
can be combined into one operation, and the 
bar drawn through two dies arranged in series 
with a sufficient distance between them for the 
bar to be lubricated before it enters the second 
drawing stage. In a 0-18 per cent carbon steel, 
cold drawn from 50mm to 48mm diameter, 
the residual surface tensile stresses were 27 
tons per square inch longitudinal and 20 tons 
per square inch tangential. In the second stage 
the bar was reduced to 47-9mm diameter and 
the stresses to 44 and 5 tons per square inch 
respectively. A bar subjected to the combined 
operation showed a final longitudinal surface 
stress of less than 4 tons per square inch. 

A beneficial stress-relieving effect is attained 
not only by drawing through a die, but by any 
form of cold work which will impart a small 
amount of permanent deformation to the surface 
layers of the steel. Cold work which only 
deforms a thin surface layer, e.g., surface 
rolling, press polishing, reeling, sizing, &c., 
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Fic. 3—Effect on the Internal Stress Distribution Shown 
in Fig. 2 (A) of Pressing Through a Die to 47-7mm 
Diameter ; Reduction of Area 1-2 per cent (Buhler 
and Schulz) : 


has a much smaller stress-reducing effect than 
the proposed drawing through a die. 

The effect of one such sizing operation is 
dealt with by H. Bihler in two subsequent 
papers.? In these the reduction of residual 
internal stress in cold-drawn bars by press 
polishing is described. A bar, 3m long, of 
0-19 per cent carbon steel, was cold drawn from 
72mm to 70mm diameter in one pass. It was 
then cut into 350mm lengths, and turned and 
ground to 69mm diameter. The residual tensile 


865 





stresses at the surface were found to be about 
27 tons per square inch longitudinally and 22 
tons per square inch tangentially. By sub- - 
sequent press polishing the diameter was reduced 
by 0-O0lmm, 0-02mm and 0:026mm. In 
each case the tensile stress in the surface layers 
was changed to compression, the maximum 
longitudinal values of which were 9, 234 and 
38 tons per square inch, increasing with reduc- 
tion of diameter. The effect upon deeper layers 
of the material was, however, much less. In a 
zone below the surface layer tensile stresses 
exceeding 19 tons per square inch remained. 
Press polishing can suppress superficial tensions 
and even reverse them, but it does not always 
lead to the elimination of dangerous tension 
within the material. Nevertheless, it is clear 
that the treatment exercises a favourable 
effect on the state of stress created by cold 
working. In current practice cold-drawn steel 
is given a sizing pass, and there is reason to 
believe that this supplementary treatment 
exercises on the internal tension an influence 
analogous to that described above for press 
polishing. 

The principle of eliminating residual internal 
stress in steel bar by mechanical means offers 
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Fic. 4—Residual Stress in a 27-Ton (Minimum), 0-19 
per cent Carbon Steel Bar Cold Drawn from 72mm 
to 70mm Diameter and Ground to 69mm Diameter 
(A); then Given a Further Reduction in Diameter 
of 0-0lmm (B), 0-02mm (C), and 0-026mm (D) by 
Press Polishing (Bihler) 


economic advantages over heat-treatment 
methods. The authors estimate that, taking 
the cost of simply drawing as 100, the cost of 
production including heat-treatment is 290, 
the cost including intermediate heat-treatments 
(which, in any case, are not effective in finally 
eliminating residual stress) is 370, while the 
cost including the second drawing operation 
is 122. 

It is perhaps desirable to point out that the 
authors, in recommending these mechanical 
methods of reducing residual internal stress 
on the grounds of economy, preservation or 
improvement of surface finish and maintenance 
of the mechanical properties of the steel, are 
concerned only with the tensile and fatigue 
properties. If restoration of the yield strength 
in compression is an essential requirement 
there would appear to be no alternative to the 
method of heat-treatment at a temperature 
of about 450 deg. Cent. 


1H. Bohler and E. H. Schulz, Stahl und Lisen, 
December 7, 1950, Vol. 70, page 1147. 

2H. Bohler, Revue de Métallurgie, April, 1951, Vol. 48, 
page 299; Stahl und Hisen, May 10, 1951, Vol, 71, page 
521. 


——__¢——__—_ 


1.8.8. “‘ Kmnya.”—The new liner for the East 
African service of the British India Steam Naviga- 
tion Company, Ltd., T.S.S. “‘ Kenya,” which was 
launched from the yard of Barclay, Curle and Co., 
Ltd., in November of last year, will run trials on 
the Clyde in mid-July and sail on her maiden voyage 
on August 25th. 
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ORGANISATION OF THE STEEL 
INDUSTRY 


Four months ago, when, on February 
15th, the shares of some eighty companies 
scheduled in the Iron and Steel Act of 1949, 
officially vested in the Iron and Steel Cor- 
poration, we expressed a fear that hence- 
forth the industry would be ruled, to its 
grave disadvantage, by a two-headed monster, 
one of whose heads, that belonging to the 
Corporation, would have nearly all the power, 
and the other, belonging to the British Iron 
and Steel Federation, most of the experience of 
the industry. We criticised the Government 
for creating that situation through its haste in 
implementing the Act at almost the earliest 
possible date when, in fact, its terms permitted 
further delay; and doing it at a time when there 
could be no guarantee that a General Election, 
which might reverse the whole nationalisation 
policy, would not take place within a few 
months or even weeks. For we fore- 
saw the possibility—indeed, the virtual 
certainty—that the Corporation and the 
Federation would come into conflict and 
we doubted whether the new Corporation 
could be depended upon to act with tact and 
discretion in building up an amicable relation- 
ship with the older and very influential body. 
For, though the Corporation was certain to 
assume its own permanence, it was very impro- 
bable that the Federation would agree to that 
assumption. The Federation, in fact, in 
order not to risk damage to its existing 
voluntary structure of proved worth, would 
necessarily try to reach as limited an agree- 
ment as possible with a body that it deemed 
as likely as not would go out of existence 
quite suddenly within a few months or weeks. 
That situation was bound to prove galling 
to the Corporation and might prove damaging 
to the industry. We felt that the Govern- 
ment had acted irresponsibly in creating it, 

So far our fears have not proved very well 
grounded. The concurrent existence of two 
bodies, the Corporation and the Federation, 
one with nominal control of the greater part 
of the industry and the other with a larger 
influence over it, has done little harm. For, 
fortunately, the Corporation has not 
exerted the powers of compulsion that it 





appears to possess in face of the reluctance— 
the very natural reluctance—of the Federa- 
tion wholly to co-operate with it. But in a 
speech a week ago to the conference of the 
Amalgamated Union of Foundry Workers, Mr. 
Strauss, Minister of Supply, vented the 
irritation felt by the Government. He did 
not hesitate to accuse the Federation of 
using every device, legal and otherwise, to 
frustrate the Corporation and “to resist 
to the maximum its efforts to bring into 
operation the necessary machinery for imple- 
menting the intentions of Parliament.” 
Implicitly, he criticised the Federation by 
remarking upon “the great shortage of raw 
materials ’”’ that, he said, existed at the time 
of take-over, a criticism that the Federation 
has effectively answered by quoting stock 
figures of pig iron and scrap in hand in 
February for each of the years 1948 to 1951 
inclusive. This hostility seems to have been 
engendered by the recent refusal of the 


Federation to agree to a proposal of the Cor-- 


poration that responsibility for the supply of 
raw materials should fall on the latter body. 
It led the Minister to utter a threat: “ It 
is essential,’ he said, ‘‘ that the conflict be 
resolved in the near future, I hope, by 
common sense and a sense of responsibility, 
rather than by the drastic action which 
the Corporation will otherwise be forced 
to take.” That, it seems to us, is an 
irresponsible statement in itself. For was 
not a conflict between the Corporation 
and the Federation predestined to occur 
when the Government decided to enforce 
the Act last February? The conflict is the 
direct consequence of the Government’s 
baste, and it is one that can only be 
finally resolved at the polls. 

It is obvious enough that. the Corporation 
must be sorely tempted to take the “ drastic 
action’ to which Mr, Strauss referred. For 
its present situation is embarrassing to 
itself and to the Government, and may seem 
to its members undignified. But though 
the Corporation bas great and positive 
powers, its future is so uncertain that 
nothing but harm could follow from the 
attempt to use them. That common sense 
which Mr. Strauss himself invoked surely 
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dictates that in this uneasy interim befor, 
another Election at last decides the issue, 
the Corporation should endeavour, through 
the application of restraint and tact, to 
earn the respect of the industry rathe 
than enter upon a jealous strugg's fo, 
its leadership. Were the next Election 
to bring the Labour Party back into rea] 
power, the leaders of the steel industry’, like 
the leaders of other industries, would, no 
doubt, bow before the inevitable. Ten if 
the Cerporation had earned their respect 
before, it could confidently ask for their 
co-operation after the Election. Bu‘ any 
attempt now by the Corporation to exert 
in full the powers that it possesses to compel 
obedience amongst the leaders of the Feder. 
ation—leaders who feel that the present situa. 
tion gives every hope of a successful resistance 
—must alienate them ; and leaders ex:sper. 
ated by a bitter struggle now would find it 
difficult indeed to swallow their resent ment 
later should the Election favour nationalisa. 
tion. Could the Corporation successfully run 
the industry without their co-operation ¢ 


THE SUPPLY OF ENERGY 

THE discovery, some six years ago, of 
means for releasing nuclear energy from 
the atom, raised high anticipation that 
here might be found a new source of 
mechanical power which could replace the 
fuels of to-day when the supplies of these 
begin to give out, or when their production 
becomes too arduous for the available labour. 
In the early days of the discovery it was 
optimistically hoped that a modél plant 
might be in experimental service within a 
few years but in the light of later knowledge 
it became clear that, to meet the practical 
difficulties in constructing plant of so novel 
a character, far more time would be required 
for the work of development than had been 
expected. The number of years began to be 
estimated, by those who knew most, in 
decades rather than years. A leading expo- 
nent of caution in making forecasts was Sir 
John Cockcroft, the scientific chief at Har- 
well, whilst Sir Harold Hartley, in his presi- 
dential address to the Birmingham meeting 
of the British Association endorsed the con- 
clusions of the Fourth World Power Con- 
ference that the difficulties to be overcome 
before the use of nuclear energy became prac- 
ticable must prove formidable and require 
intense and prolonged effort. 

It thus became natural to wonder whether 
the anticipation of this “jam to-morrow” 
would prove so remote in realisation that 
its advent might be hardly in time to afford 
an adequate supply of power before existing 
stores in the earth had begun to show signs 
either of exhaustion or of unavailability. 
Fortunately, at the same B.A. meeting as 
that over which Sir Harold presided, a com- 
prehensive paper was presented by Dr. A. 
Parker, Director of Fuel Research, in which 
quantitative estimates were given for the 
various eurrent sources of energy, as well 
as for current rates of consumption. At 4 
first glance the resulting energy balance 
sheet looks remarkably favourable, for the 
world reserves of coal and lignite should, 
it seems, suffice for a thousand years or more 
at the present rate of consumption ; though 
one needs to bear in mind the fact that 
these buried stores had hardly been touched 
before the beginning of the nineteenth 
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century and that if another such spurt in 
activity oceurred, the balance sheet would 
begin to look very different. Dr. Parker 
gave on estimate that since the beginning 
of historical records 85,000 million tons of 
coal and nearly 10,000 million tons of petro- 
Jeum have been used up and that half the 
coal had been produced and used within the 
last thirty years and half the petroleum 
within the last ten. Moreover, not all 
countries are equally endowed, Such coun- 
tries as the U.S.A. and US.8S.R. may be 
relatively well provided, but Germany, 
for instance, has only one-fifth as much 
(400 years supply instead of 2000), and 
Great Britain as little as one-tenth, whilst 
some countries have none at all. Estimated 
by continents it seems that Asia with half 
the population of the world, has less than 
one-fifth of the total coal and lignite, whilst 
its population is fast increasing. 

The state of the store of petroleum needs 
also to be taken into account, though its 
future is hard to predict; indeed, an esti- 
mate made only fifteen years ago put it at 
some 4000 million tons, which, as it hap- 
pens, is just about the amount produced 
and used during that interval, whilst the 
present reserves are now estimated at 13,000 
million tons! Even so, the aggregate energy 
value is comparatively small, less indeed 
than | per cent of that obtainable from the 
estimated coal reserves, and to convert any 
appreciable portion of this into oil fuel 
would be an elaborate and expensive pro- 
cess. Not much in the way of mechanical 
energy can be expected to prove available 
from any tapping of the heat energy of the 
earth’s interior, nor from the daily supply 
of solar radiation, since both are very hard 
to collect; though the solar radiation is, 
of course, vital to life, whether human or 
vegetable. The total consumption per head 
of population of energy from all sources is 
estimated to be equivalent to some 8 tous 
of coal per annum in the U.S.A., compared. 
with about half that amount in our own 
country and as little as half a ton in such 
areas as India and China. Incidentally, 
the 8 tons per annum of the U.S.A. is assessed 
by Dr. Parker as the human equivalent of 
some thirty “ servants ” for each individual, 
a generous supply, but even in the much less 
well provided lands the mechanical energy 
at work should provide quite a number of 
useful robots for each family home. 

It seems a reasonable conclusion that in 
the more important countries of the world 
there should be ample time for the prepara- 
tion of efficient means for the use of atomic 
energy a8 an important and in the long run, 
perhaps, the most important, source of supply 
of mechanical energy for civil purposes as 
well as for the design-and construction of the 
huge plants necessary. But there is a fly 
in the ointment. This highly desirable issue 
may be gravely hindered and delayed if it 
should happen that some of the substances 
produced during the process prove to be 
such as to require severe restriction in use 
because of their applicability to warlike 
ends. It is true that the American Lilien- 
thal Committee suggested that means might 
be found for “ denaturing” such products, 
but so far there is little indication of any- 
thing of the kind being available ; happily, 
the time limit for the making of such a dis- 
covery is fairly generous. 
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Obituary 
H. A. SIEVEKING 


WE have learned with deep regret of the 
death of Mr. Herbert Alfred Sieveking, 
M.Sc., M.I.C.E., which occurred at 9, Castle- 
bar Road, Ealing, W.5, on June 20th, after 
a very short illness, at the early age of forty- 
six. In addition to being an engineer, Mr. 
Sieveking was a member of the legal profession 
having been called to the Bar at the Middle 
Temple in November, 1938. 

Mr. Sieveking, who was the son of the late 
Dr. A. R. Sieveking, was born at Bristol on 
October 12, 1904. He received his general 
education in Switzerland and at Trent College, 
Long Eaton, Derbyshire, and studied engi- 
neering at King’s College, London, where he 
graduated in 1925. Sieveking then went for 
practical training to the Rugby works of the 
British Thomson-Houston Company, Litd., 
where he remained for three years. At the 
end of that time, he joined the export section 
of the B.T.H, switchgear department at 
Willesden. In 1929, he took up an appoint- 
ment with J. M. Voith, Heidenheim, Ger- 
many, and for the next year or so was engaged 
in the design and layout of various hydro- 
electric schemes. 

On returning to this country in 1930, Mr. 
Sieveking joined Perrins, Ltd., Westminster, 
as a consulting hydro-electric and electrical 
engineer. There he was responsible for the 
preparation of the mechanical and electrical 
sections of a large number of power schemes 
and factory equipment projects. He 
remained with the firm for three years, and 
then became a supply contracts engineer 
with the Central Electricity Board. Mr. 
Sieveking continued with the C.E.B. until 
1940, his duties in the early part of the war 
being concerned mainly with electricity 
supplies to Government factories and the 
preparation of the agreements associated 
therewith. In November, 1940, he went to 
James Howden and Co., Ltd., Glasgow, as 
chief electrical engineer, and, in addition, 
for the next five years, acted as that com- 
pany’s technical legal adviser. In 1945, 
Mr. Sieveking joined the hydro-electric 
department of the English Electric Company, 
Ltd., and worked at Rugby, Stafford, 
Glasgow and London, He was largely con- 
cerned with hydro-electric projects and 
examined hydro-electric prospects in Canada, 
Brazil and India. He also lectured on hydrau- 
lic turbine design at the Imperial College of 
Science and Technology in the post-graduate 
course on “ Hydro-Power Engineering,” 
and in the early part of this year, gave a 
series of lectures at King’s College, London, 
on “Some aspects of the Development of 
Hydro-Electric Power.” 

Mr. Sieveking held the M.Sc. Degree of 
London, and was a member of both the 
Institution of Civil Engineers and the Insti- 
tution of Electrical Engineers. For his 
papers, he was awarded the Institution of 
Civil Engineers’ Joule Medal and the Telford 
Premium and, also, an extra Premium of the 
Institution of Electrical Engineers for his 
paper on “ Electrically Manufactured Steels.” 
He was a fluent linguist with a good command 
of the German and French languages, and 
had many interests apart from engineering. 

ee 

A LanoasHirE Firm’s JuBILEE.—The fiftieth 
anniversary of Ashworth and Parker, Ltd., River- 
side Works, Bury, Lancashire, is being celebrated 
this year. To commemorate the event, the firm 
has produced an illustrated brochure setting out 
its history and recording its development.’ The 
business was started in 1901 by two Bury engineers, 
Mr. W. A. Ashworth and Mr. W. 8S. Parker, with 
the primary object of building: vertical enclosed 
forced-lubrication steam engines, products which 
are described in the brochure. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PRESENT-DAY LOCOMOTIVE WORKING 
IN GREAT BRITAIN 

Str,—I have read with interest Mr. Smith’s 
letter on the subject of the fuel and water con- 
sumptions of the Class “‘ 5” locomotives during 
the Exchange trials. However, it seems that 
there must be some error in the figures he 
quotes. Either the staff of British Railways 
have incorrectly estimated the most economical 
overall time or there is an error in the allowance 
for the out of course checks. With due respect 
to Colonel Rudgard, I feel the latter is more 
likely to be incorrect, as the figures given by 
him are only approximations. Unfortunately, 
at present I am unable to refer to his paper, so 
cannot discuss the matter in as much detail as 
I would wish, 

The question is to decide at what overall 
speed the sum of the coal required to provide 
for the work of moving the train, and for the 
heat lost from the boiler, is a minimum. The 
work performed on the train increases with 
rising speed, as was shown recently in these 
columns for the ‘ Britannia” class, but the 
shorter the overall time, the less heat is lost by 
the boiler and cylinders as radiation, con- 
vection, &c. It may be that the curve of 
efficiency against overall time has a very flat 
maximum, but the greatest thermal efficiency 
is only produced at one point, and this will 
correspond with the lowest coal consumption. 

I had recalled Mr. Carling’s qualifications 
regarding the practical possibilities of reducing 
the time of the train in question to four hours, 
but if it is possible to achieve the performances 
noted by Mr. Nock over one main line, it should 
be equally possible over another. My attention 
will probably be drawn to the state of the track, 
but I would still ask where the difference lies 
between one main line and another. Both can 
be given identical attention, and the people 
who would benefit are the travelling public. 

Lagree with Mr. Smith that 5 ewt of coal a day 
could not be saved by every Class ‘“‘ 5 ’’ engine. 
In most cases the saving resulting from working 
at maximum efficiency would be more, probably 
a lot more! Of course, this could not be 
achieved in practice to any great extent, but 
surely this points to one of the dangers of over- 
standardisation of engines rather than parts. 

While inspecting “‘ Britannia ” recently I was 
particularly struck by one small feature, which, 
I think, deserves mention. A spring is incor- 
porated to help balance the uneven weight on 
the reversing shaft, and so ease the work of the 
driver. This is surely the most sensible arrange- 
ment. So many locomotives have carried 
balance weights, weighing several hundred- 
weight, for countless (and needless) thousands 
of miles and will continue to do so until more 
logic is shown. 

Peter W. B. SEMMENS 

Middlesbrough, June 15th. 





Conference of Naval Architects 
and Marine Engineers 

-THE formal opening of the International 
Conference of Naval Architects and Marine 
Engineers: by the Lord Mayor of London, on 
Tuesday, June 26th, was preceded by a recep- 
tion, held by the chairman and: committee of 
‘Lloyd’s Register of Shipping, to meet the dele- 
gates of the conference. Tne guests were 
received by Sir Ronald Garrett, the chairman, 
and Lady Garrett, and Mr. A. E. M. Gale, the 
deputy-chairman and treasurer, and Mrs. Gale. 
In addition to the large number of delegates 
‘from various countries, the Ambassadors of the 
Argentine, Brazil and Italy were present, 
together with the High Commissioner for New 
Zealand, the acting High Commissioner for 
Australia, and the Israeli Chargé d’Affairs. 
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The Royal Show at Cambridge 


No. I 


_— Royal Show, organised annually by 
the Royal Agricultural Society of Eng- 
land, is being held this year at Cambridge. 
It will open on Tuesday next, July 3rd, and 
will continue until Friday, July 6th. 

This is the fourth occasion in the long 
history of the Royal Agricultural Society 
that’ Cambridge—which has now been ele- 
vated to the status of a city—has been 
selected as the venue of the “ Royal.” 
The first time the show visited Cambridge 
was in 1840. It was the second “ country 
meeting” arranged by the Royal Agricul- 
tural Society and lasted for two days, 
about five acres on Parker’s Piece being 
required for the display of 352 livestock 
entries and the thirty-six machinery exhibits. 
The show was open to the public on the 
second day only, from 6 a.m. to 7 p.m., 
the number of people attending being esti- 
mated at 25,000. The:programme of the 
first show at Cambridge included a ploughing 
match and also a dinner for 2650 persons, 
to accommodate whom a special pavilion 
was built in the grounds of Downing Col- 
lege. The committee of the Society. made 
provision for a very satisfying meal, and 
was also thoughtful about the comfort of 
its guests, for a minute records that, because 
at the Show of 1839 the ‘diners had nowhere 
to put their hats, “it is proposed to remedy 
that inconvenience by nailing a piece of 
twine opposite each seat on the underside 
of the table, to which the band of the hat 
may be tied.” In these days of increased 
and increasing costs it is of interest to recall 
that, in 1840, the committee allocated the 
sum of £1 10s. to pay for “ nails, twine and 


Common, occupying about sixty-four acres, 
the attendance numbering about 112,000. 
There were 1864 livestock entries and a 
total of 6031 implements displayed on 442 
stands. In this journal, at the time, we 
commented that it was certain that the port- 
able, semi-portable and traction steam 
engine had reached finality, and that the 
engineering interest of the show centred 
around the “unsavoury oil engine.” A 
trial of stationary oil-engines, organised in 
connection with the show, attracted twenty- 
six entries. 

The third “ Royal” to be held at Cam- 
bridge was in July, 1922, in very wet weather. 
On that occasion a site of 120 acres at 
Trumpington was taken and the livestock 
entries, 4200, were a record. The number 
of implements exhibited was 4866, the new 
implement competition for the Society’s 
silver medals attracting an unusually large 
entry. 


THE 1951 


For this year’s show, a 150-acre site at 
Trumpington—2} miles from the City of 
Cambridge—has been prepared. The ground 
is roughly square in shape, with thirteen 
avenues crossing it from east to west and 


SHOW 


three’ main avenues from north to 
south. Running northwards through the 
showground is Hobson’s Brook, named 


after Thomas Hobson, the famous Cambridge 
carrier, and constructed in 1610. It was, 
in fact, a joint effort by the University and 
prominent local citizens, of whom Hobson 
was one, to bring fresh water from Trump- 
ington to Cambridge, not so much for 
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Mr. Alec Hobson. Nearly half the shoy. 
ground will be taken up by the trade ang 
machinery stands, which will occupy seventy 
acres. Sixteen implements have beep 
accepted for final judging in the Roya! 
Agricultural Society’s silver medal com. 
petition. A condition of this competition 
is-that entries must fulfil a purpose «! value 
to agriculture, for which no machine hag 
hitherto existed or, if the purpose is not new 
some new principle of working must be 
embodied. For the first time this year a 
perpetual challenge trophy, given by §jy 
Roland Burke, is to be awarded to one of 
the new implement entries, if it is con: idereq 
to be of exceptional merit. 

An exhibit of particular interest in this 
Festival of Britain year will be a his: orical 
display of farm implements and machines 
made 100 years ago, some of which are 
still in use. This display is in six parts, 
illustrating ploughing, cultivating, seeding, 
harvesting, threshing and the use of barn 
machinery. It will include a farm cart and 
several models, which were exhibited at the 
Great Exhibition of 1851; an early iron 
plough, which was used on a Hertfordshire 
farm until 1939; a replica of the original 
McCormick reaper ; an early portable steam 
engine; a two-horse wood-framed mower, 
and a winnower built in 1853. 

In what follows we begin a description 
of some of the implements and machinery 
which will be shown on the trade stands 
next week. 


Harry Feravuson, Lp. 


Several additions to the range of imple. 
ments now in production for operation with 
the hydraulic lift of the Ferguson tractor 
are to be exhibited by Harry Ferguson, 
Ltd., Coventry. One of them is a reversible 
single-furrow plough, which is entered for 
the new implement competition. This 
plough, which is illustrated in Fig. 1, has 





FIG. 1—-MOUNTED REVERSIBLE PLOUGH—FERGUSON 


labour for 2500 hats!” About the imple- 
ments exhibited at the 1840 show at Cam- 
bridge, the judges expressed the opinion 
that “the attention of some implement 
makers had been directed more to novelty 
and ingenuity of design than to skill in 
execution.” Medals for new implements, 
however, were awarded to the manufacturers 
of a tile-making machine, a drop-drill for 
manure, a@ corn and turnip drill with a 
movable roller, a liquid manure cart, and 
a “ skeleton ” harvest cart for one horse. 
When the Royal Show next visited Cam- 
bridge, in 1894, it was staged on Midsummer 


domestic purposes as to flush the King’s 
Ditch, which was then an unpleasant open 
drain. In Cambridge itself, the brook 
still flows along open water-courses in 
Trumpington Street and supplies the foun- 
tain in the Market Place. That part of the 
brook flowing through the showground is 
crossed by thirteen bridges, twelve of which 
have been specially built for the occasion. 
This year’s “ Royal’’.is under the presi- 
dency of Colonel H. J. Cator, the honorary 
director of the Show being Mr. Michael 
Mason. The consulting engineer is Mr. 
S. J. Wright, M.I.Mech.E., and the secretary, 


FIG. 2—PRECISION SEEDER—FERGUSON 


been designed for a working width of 16in 
to 18in. Right-hand and left-hand deep 
digging bases are mounted, together with 
their disc coulters, on a central beam at an 
angle of approximately 80 deg. to each 
other. This central beam is supported in a 
tubular construction having horizontal arms 
and a vertical strut for the tractor’s three- 
point linkage, the tube being fitted with 
bearings and seals at either end to contain 
the lubricant and exclude dfrt. To the 
front end of the central beam there is fixed 
a latch plate, which, with a latch mounted 
on the tubular structure, locks the plough 
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in the required, working position. The latch 
ig depressed by a plunger in an indexing 
arm, which pivots on the front of the centre 
beam, the position of the indexing arm being 
watrolied by a cam mechanism and “ over 
yentre ”’ spring mounted on the latch plate. 
The plough beams, attached to the rear of 
the centre beam, may be independently 
adjusted for angle in the vertical fore and 
aft position—to control the width of the 
fwrow—by means of set-screws. The plough 
is controlled for depth and lifted for transport 
by the hydraulic mechanism of the tractor. 

In Fig. 2 we illustrate a precision drill 








THE ENGINEER 


track is composed of a number of rubber 
and wire rope links, ‘which have been de- 
signed so that the stresses are equally dis- 
tributed over eight ropes, each capable of 
withstanding a pull of 2-3 tons. In the case 
of the Fordson ‘“ Major’ the maximum 
drawbar pull is under 5000 Ib, and when 
this is distributed over two tracks the 
maximum stress coming on to each rope is 
in the region of 3 cwt. Provision has thus 
been made for an ample factor of safety. 
The tread, from centre to centre of tracks, 
is 524in; length of track on ground, 36in ; 
width of track shoes, 13in; height of grou- 


869 





high tensile axle steel. Tapered roller 
bearing hubs are fitted and the two wheels, 
which are of pressed steel, are equipped with 
pneumatic ribbed implement tyres, 6.00 x 16. 
The track is adjustable between 34in and 
42in. The flails give a swath width of 7ft 
and are adjustable for height between Qin 
and 8in. The principal dimensions of this 
new implement are width 8ft l}in, height 
3ft 6in, length 10ft. Its total weight is 
1500 Ib. 

The firm will also show representative 
examples of the crop spraying equipment, 
which it manufactures. In recent years, 





Fic. 3—HALF - TRACK CONVERSION—CUTHBERTSON 


suitable for such crops as maize, peas, 
beans or cotton, which require variable row 
widths and the accurate and uniform spacing 
of the seeds in each row. Basically this 
machine consists of two cylindrical hoppers 
mounted on a steel rowcrop frame near 
the ground in order to maintain accuracy 
during the fall of the seed. Serrated plate- 
seeding mechanisms are located in the 
bottom of the hoppers and are driven inde- 
pendently by chain from the covering wheels. 
The drill is coupled to the tractor in a manner 
that permits the hitch to pivot horizontally 
and laterally, thus allowing the planting 
units full freedom to follow ground con- 
tours. If required, individual fertiliser 
hoppers with a capacity of about 2 cwt 
can be added to this implement, their dis- 
tributor mechanisms being of corrosion- 
resistant material. Fertiliser placement in 
relation to the seed row may be adjusted 
to 2in to either side. 

The Ferguson tractor exhibits will include 
a four-cylinder diesel, which the firm is now 
putting into production. The weight of the 
tractor has been kept down to less than 
24 cwt, and at 2000 r.p.m. the engine is 
capable of developing 25 belt horsepower. 
An industrial tractor, available with petrol 
on t.v.o. engine, and an “extra narrow” 
tractor are also to be shown. The width 
of the latter over rear tyre and rim is 41}in 
and over the front hub covers 46in. 


THE BurreRLey Company, Lp. 


The half-track conversion, which will be 
shown by the Butterley Company, Ltd., 
Derby, is made by James A. Cuthbertson, 
Ltd., Biggar, Scotland. It is one of the 
items accepted for the new implement com- 
petition and, at the Royal Show, is to be 
exhibited on a Fordson ‘‘ Major” tractor. 
As will be seen from the illustration, Fig. 3, 
however, the half-track can be fitted to any 
standard wheel tractor. The Cuthbertson 





sers, l}in; diameter of track-shoe bolts, 
Zin. There are eleven track bolts to each 
pad. The half-track is mounted on a simple 
frame, it being necessary to loosen six 
bolts only to remove the frame from the 
tractor in order to replace the wheels. 

Another interesting item of Cuthbertson 
equipment, to be shown on the Butterley 
stand, is a tube-laying attachment to a 
drain cutting machine. The attachment 
consists. of a-drum for holding the coil of 
tubing, and a mouldboard, which cuts 
through the ground and lays the tubing 
at any desired depth from 12in to 36in. 
A tractor of the 30 h.p. to 40 h.p. class is 
needed for pulling the machine, which has 
been designed for laying “‘ Alkathene ” 
plastic pipes or copper pipe of up to l}in 
diameter. The speed of laying is claimed 
to be about 3 miles an hour. 


Pgst ControL, Lrp. 


For disintegrating tall weed growth and 
other unwanted vegetation to form humus, 
Pest Control, Ltd., Harston, Cambridge, 
has introduced the “ Rotoflail,” a photo- 
graph of which is reproduced in Fig. 4. 
It is among the machines competing this 
year for the Royal Agricultural Society’s 
silver medals. The frame of the “ Roto- 
flail’ is of all-welded channel section steel, 
there being a sheet steel cover, which is 
easily removable for inspection and main- 
tenance purposes. The flail assembly is 
made up of a rotor shaft mounted in sealed 
bearings and carrying 108 solid rubber 
flails. The implement is driven by the 
power take-off of the tractor, the drive 
being transmitted through a universal power 
shaft and couplings, whence it is carried 
to the rotor shaft through a reversible 
gearbox and chain and pinion assembly, 
giving a working speed of 700 rp.m. The 
wheel brackets are made from double- 
section channel steel and the stub axles of 


Fic. 4—THE 


** ROTOFLAIL '"'—PEST CONTROL 


a good deal of attention has been given to 
equipment for preventing drift of liquid 
sprays and also for giving additional pro- 
tection to tractor operators when spraying 
insecticides and weedkillers. Equipment 
of this kind, developed by Pest Control, Ltd., 
includes the ‘‘ Nodrif” spray boom and an 
air-conditioned gas-proof tractor cab, which 
were described in our issue of April 13th 
last. 


(To be continued) 





Creep and Fatigue at High 
Temperatures 


A MEMORANDUM entitled “‘ Research on Creep 
and Fatigue Properties of Metals at Elevated 
Temperatures,” has been issued on the recom- 
mendation of the Non-Ferrous Metals Com- 
mittee of the MInter-Service Metallurgical 
Research Council, with the object of giving an 
opportunity to all investigators working in this 
field who may wish to do so to modify and 
direct their researches in such a way as to con- 
tribute the maximum amount of useful informa- 
tion on the behaviour of metals and alloys when 
subject to creep and fatigue conditions at high 
temperatures. The recommendations contained 
in this memorandum, which has been com- 
municated by the Ministry of Supply, are given 
below in an abridged form. 


Factors RECOMMENDED -FOR CONSIDERATION 


Factors relating to the matrix :—Grain size ; 
orientation; the effect of prior mechanical 
strain and of the manner in which this is 
effected ; effect of solute metals present ; 
effect of small amounts of dissolved impurity 
and crystal structure of the matrix crystals. 

Factors relating to the second, “ dispersed” 
phase :—Uniform or grain-boundary distribu- 
tion of particles; particle size; amount and 
nature of second phase present. 

Temperature dependant factors: Recrystal- 
lisation ; grain growth; absorption or globu- 
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larisation of precipitates, &c., and the influence 
of stress on such structural changes. 


MATERIALS RECOMMENDED FoR STUDY 

Although aluminium alloys were primarily 
in mind at the outset, a number of different 
solute and solvent metals must be considered 
if information of general application is to result. 
It is clearly necessary to choose for examination 
systems of known constitution in which there 
is a reasonable prospect of studying the above 
factors separately. Pure materials should be 
used so that the effects of impurities may later 
be investigated separately, and in the initial 
stages of the work the materials should be in 
structural equilibrium at the temperatute of 
the test prior to the start of the test. The 
resulting information will provide a background 
against which subsequent work on the behaviour 
of non-equilibrium structures is less difficult to 
interpret. The importance of a full and detailed 
description of the specimens tested and of their 
method of manufacture, including surface 
finish, cannot be overemphasised. 

Factors relating to the matrix: Alloy systems 
particularly mentioned as worthy of considera- 
tion in this part of the work are the aluminium- 
zinc, aluminium-magnesium alloys, and copper- 
base alloys, in which the valency of the solute 
can readily be varied (the lattice distortions 
produced by a large number of elements in 
copper are accurately known and can therefore 
be directly compared with mechanical pro- 
perties). Magnesium alloys, such as those with 
cadmium or aluminium provide materials based 
on a hexagonal metal, and iron which can exist 
in face-centred cubic and body-centred_ cubic 
forms provides an opportunity of correlating 
properties with changes in crystal structure. 

Factors relating to the second phase: Systems 
in which the second phase is completely insoluble 
in the solid state are difficult to find, but some 
work is in progress in co-operating labora- 
tories on aluminium-iron and _ lead-copper 
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systems where this condition is approached. 
The effects of the mode of occurrence, dis- 
tribution, and particle size of a dispersed phase 
could be studied in the system aluminium- 
copper about the precipitation processes in 
which much is already known. In this case a 
definite intermetallic compound of limited 
homogeneity range is formed. Research should 
preferably be planned to include the effects 
of different types of dispersed phase. Many 
systems of the “‘ aluminium plus intermetallic 
compound ”’ type are available, while in the 
system aluminium-magnesium there is an inter- 
mediate phase of relatively wide homogeneity 
It may be necessary at some stage of 
the work to extend investigations to the effect 
of second phases of the “‘ electron compound ” 
type, in order to complete the picture. 
Temperature dependent factors: The effect 
of these variables could be examined in the 
aluminium-copper system or perhaps, better, 
in some system such as aluminium-magnesium 
where the variation of solubility with tempera- 
ture is more pronounced. 


GENERAL OBSERVATIONS 


It cannot be too strongly emphasised that 
there is no desire or intention in the minds of 
the Committee to direct researches on creep and 
fatigue of metals into any unduly narrow 
channel. The Committee’s object is only to call 
the attention of all interested parties to the 
desirability of carrying out work in this field 
on such materials and in such a way, wherever 
possible, as to make the most effective con- 
tribution to our knowledge of the subjects. 

The Non-Ferrous Metals Committee would 
welcome information as to the particular 
researches of investigators working in this field. 
Those interested should communicate with the 
Secretary, Non-Ferrous Metals Committee, 
Inter-Service Metallurgical Research Council, 
Metallurgy Department, Royal Aircraft Estab- 
lishment, Farnborough, Hants. 


The British Electricity Supply Industry’ 


Tus is the third of the conferences which 
have been held under the auspices of the 
British Electricity Authority since the industry 
was nationalised in April, 1948. It has been 
my practice at these conferences to review 
in general outline some of the major activities 
and problems of the organisation. In the 
national sphere, the industry has encountered 
many grave problems since the conference met 
last year. Shortage of coal caused much anxiety 
during the winter months and although, 
happily, the outcome was less serious than had 
been anticipated, further prospects are by no 
means clear. Present inflationary trends and 
the strain on material and manpower resources 
caused by rearmament are raising problems 
in all sections of the industry. 

The number of consumers is now over 
13 million, representing an increase of 
457,000 during the year and about 14 million 
more than there were on the Vesting Date. 
The Central Authority and the fourteen Area 
Boards employed at March 31, 1951, 
approximately 176,000 employees. The increase 
during the year 1950/51 was approximately 
5500. 

The number of units sent out from the 
Authority’s stations in 1950/51 was some 
52,525 million, as compared with 46,383 
million units in the previous year, an increase 
of 13-2 per cent. This figure is somewhat 
inflated by the severe weather which was 
experienced during the year and by the fuel 
shortage, which no doubt caused consumers to 
use electricity in order to conserve their stocks 
of fuel. Promotional advertising evidently 
did not effect it very much, judging by the 
results, since such advertising was discontinued 
in December, 1950. Since that time the 
increases over the corresponding month in 





*Abstracts from an address by Lord Citrine (Chairman 
of the British Electricity Authority) to the British 
Electricity Conference, Brighton, Monday, June 18th. 


the previous year have been January, 1951, 
12-8 per cent; February, 12-9 per cent; 
March, 14-1 per cent; and April, 16-7 per 
cent. There is no sign of any diminution in 
the rate of increase and the peak load defi- 
ciency, with which the industry has been 
grappling since the Vesting Date, far from 
being solved, is being steadily accentuated. 

The shortage of generating plant has nat- 
urally meant that the existing plant has had to 
be run for longer periods and has been more 
heavily loaded. The maximum simultaneous 
demand actually supplied during the year 
occurred on Friday, December 22nd, and 
amounted to 11,468MW. This represents con- 
siderably more than has ever been carried 
by the system at any period in its history and 
com with a maximum of 11,022MW in 
1949/50, 10,163MW in 1948/49 and 9501MW 
in the winter preceding the Vesting Date. 

The overall thermal efficiency of generation 
continues to rise as new high efficiency plant 
is brought into commission; the figures for 
the years ending at March 3lst being : 
20-86 per cent; 1949—21-15 per cent; 
1950—21-33 per cent; 1951—21-5 per cent. 
As Sir Henry Self said in his presidential address : 
“an increase of only 0-1 per cent in thermal 
efficiency represents a reduction in coal con- 
sumption of roughly 140,000 tons—or an 
annual saving of some £350,000 ! ”’ 


PLant OUTAGE 


Unfortunately, certain other features of 
plant operation were not so encouraging. The 
total plant out-of commission due to break- 
down, overhaul, unsuitable fuel and other 
causes, was 14-9 per cent in the month of 
January, 1951. (which is the month in which 
the peak load usually occurs) as against 11-4 
per cent in January, 1950, although this was 
still an improvement upon the outage at the 
peak period in 1947/48, which was 15-1 per 
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cent, Much of the loss of capacity }, 

due to “teething” troubles “4 them, in 
missioned plant but it is most disappointing 
to find that the breakdown figure increased 
from 6 per cent in January, 1950, to 7.9 per 
cent in the current year. 

The possibilities of augmenting tl main. 
tenance staffs at the power stations by borrow. 
ing men from large industrial firms and vossibly 
from the Area Boards, is being urgently 
examined. Throughout the courses fur boiler 
house operatives, which have been held gt 
Horsley Towers and at Buxton, eimphasis 
has been placed on the importance of s-curin, 
better operation and less outage. The decision 
of the Government to rescind, in October next 
the Order which lengthened the period of 
compulsory inspection of boiler plani from 
fourteen to eighteen months (which was come 
to. without any consultation with the Central 
Authority) far from easing the present sityg. 
tion, is likely to have the opposite effect, 
Strong representations have been made against 
the implementation of this decision. : 

The consequences of the increase in con. 
sumer demand at peak periods, coupled with 
the increase of outage, has been that in recent 
months load shedding has been on a greater 
scale than ever before. Other contributory 
factors were the reduction in the amount of 
load spreading in industry during the vital 
months and the generally colder weather 
during the winter period. 

In the year ending March 31, 1951, load 
shedding, either by voltage reduction or dis. 
connection of supply, was necessary on 267 
occasions, compared with 124 in the previous 
year. The maximum amount of load shed at 
any one time was in the region of 2 million 
kilowatts, equivalent to about 15-8 per cent 
of the total potential demand on the system 
at that time. This compares with the maximum 
of 10-6 per cent in 1949/50. 

It has been estimated that a fall of | deg. 
in temperature results in an increase of 100MW 
in load. On one occasion there was a fall of 
about 14 deg. in temperature, to meet 
which would have required more than the 
whole output of Hams Hall and Barking, the 
two largest stations in the country. It cannot 
be emphasised too strongly that it is utterly 
impossible for us to keep a substantial amount 
of plant in reserve for emergencies. The plain 
fact is we have no reserve. 

The gross capacity of plant installed has 
risen to 14,590MW, as against 13,784MW at 
April 1, 1950 and 12,584MW at the Vesting 
Date. The output capacity of the plant com. 
missioned in each year, as measured in mega- 
watts sent out, has risen from 340MW in 1947 
(the last complete year before the Vesting 
Date) to 965MW in 1950. Substantial as this 
improvement has been, it is by no means suffi- 
cient and the gap between supply and demand 
is widening. 

CURTAILMENT OF GENERATING PLANT 
PROGRAMMES 


It seems curious that in such circumstances 
the need for an adequate supply of generating 
plant is being questioned. 

When we compare our modest goal of 
1800MW to be reached in five years’ time with 
the 5786MW which was commissioned last 
year in the United States, such criticism appears 
to be ludicrous. Yet some of the critics of our 
programme are amongst those who stress the 
great advantage possessed by the American 
worker, who has at his disposal over three times 
as much electrical horsepower as the British 
worker. 

It was the aim of the Central Authority to 
commission at least 1000MW of plant during 
the year 1951 and it was within the bounds 
of possibility that a total of 1250MW might 
be attained. The programmes for succeeding 
years are devised on a rising scale, it being 
considered both necessary and practicable to 
attain a figure of 1800MW in 1956. Our hopes 
have been very considerably damped by the 
effects of the rearmament programme and 
also by the Government's decision to limit our 
programme to & maximum of 1500MW in 
any year. Both these factors will have far 
more serious consequences than are generally 
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realised and if our investment programme is 
dill further curtailed, industry, commerce, 
and the public generally must realise that 
there may be @ shortage- of electricity, parti- 
cularly in severe weather, for a decade. 

Let me deal first with the effects of rearma- 
ment. Several months ago I expressed dis- 
quiet at the prospect of rearmament placing 
our programme in jeopardy. I then urged 
that our programme should be given the highest 

riority in any system of allocation of steel 
and other materials. Since that time the 

ition has deteriorated and we have received 
many requests from our Divisions and from 
contractors engaged on power station construc- 
tion, for urgent assistance to help them to 
obtain the delivery of overdue steel and to 
induce the mills to accept orders which they 
had previously rejected. 

The Ministry of Supply and the British Iron 
and Steel Federation have been kept informed 
of the difficulties we are experiencing, and 
there is @ suspicion that not only are our 
demands not being satisfied but that steel 
intended for the British Electricity Authority 
is being diverted to meet other needs. Civil 
engineering work has been stopped on some 
sites due to the lack of reinforcing steel and 
the position is likely to get very much worse 
in the next few months. On the plant side, 
contractors are also reporting many serious 
difficulties, which they are experiencing due to 
the lack of steel. An equally serious position 
has developed in respect of other raw materials, 
such as copper, zine, nickel and molybdenum. 
Warning has been given to the Government 
that unless something is done immediately to 
rectify the position by giving the British 
Electricity Authority requirements top prio- 
rity, the plant commissioning programme can- 
not possibly be carried out. 

From the point of view of the commissioning 
of new generating plant the prospects are 
grim. Unless some decided improvement takes 
place we may find at the end of 1951 that we 
have not succeeded in commissioning as much 
plant as we did in the year 1950. 

It is natural in the circumstances that the 
Central Authority and the Area Boards should 
resist any proposed further cuts in our capital 
investment programme. Severe as such cuts, 
if enforced, would be on generation and trans- 
mission, they would be still more acutely felt 
in distribution. In the annual report 1949/50, 
it was stated to be economically desirable that 
generation, transmission and distribution pro- 
jects should proceed properly in step and it was 
regarded as unfortunate that this balanced 
development might be endangered. Moreover, 
the system is already overloaded and the 
urgent need for reinforcement is imperative. 
It is little wonder that Boards are having to 
refuse new consumers and so to sacrifice public 
goodwill. 


Proposats FoR Loap LimIraTION 

The unpleasant prospect of an electricity 
shortage for several years to come is now 80 
apparent that many suggestions have been 
made to the Central Authority for limiting 
consumer demand. These include such mea- 
sures as that of increasing the price of domestic 
electricity, the installation of load controlling 
devices which would limit the demand of less 
essential electrical apparatus at time of peak 
load and the limitation or prohibition of the 
sale of electric fires. 

The greater use of existing private generating 
plant, the installation of diesel sets in industry 
and even the use of old naval vessels to aug- 
ment the public supply have been put forward 
at one time or another. All these proposals 
have been earefully examined, no matter how 
impracticable some of them may have seemed. 
Uneconomie as the manufacture of small diesel 
zenerating sets undoubtedly is as compared 
with publie large-scale generation, the Central 
Authority, by t with the Federa- 
tion of British Industries and with the consent 
of the Area Boards, have agreed to remove the 
so-called restrictions on the use of such plant 
until March 31, 1959. 

As a result of the examination which has 
been made of the use of load controlling devices, 
large-scale tests were decided upon in the areas 
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of the Southern, ide and North Wales 
and South-West Scotland Boards. Having 
regard to the rearmament programme, the 
shortage of materials and the limited invest- 
ment resources, it has been represented to the 
Central Authority that the outcome of these 
tests cannot be awaited before more positive 
action is taken to discourage the domestic 
and commercial use of electricity at peak 
hours, In response to these tations, a 
working party has been set up by the Minister 
of Fuel and Power to which the Central Autho- 
rity has appointed representatives, to examine 
more closely the operation of various kinds of 
load limiters and other means of curtailing 
domestic, commercial and the less essential 
loads, 

All the Area Boards have been asked by the 
Central Authority to conduct similar tests to 
those of the three Boards I have mentioned 
carlier. It is recogni that, even assuming 
a satisfactory outcome of these tests, a con- 
siderable time must elapse before the necessary 
number of relays and sets of central control 
apparatus can be delivered. Manufacturing 
capacity of such apparatus is understood to be 
comparatively small and rearmament require- 
ments may limit any expansion. In these 
circumstances the Central Authority contem- 
plate the placing of orders at an early date for 
a certain amount of this equipment, rather 
than waiting until the final details regarding 
its installation can be worked out. 

Whatever may be the ultimate value of load 
controlling devices, there is certainly no con- 
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vineing evidence of their immediate utility in 
securing a sufficient redistribution of load to 
aveid both load spreading and load shedding 
in the next couple of years. 

In Great Britain load control cannot, at the 
present time, be imposed on a consumer, 
and the compulsory introduction of such 
control would not seem possible without the 
alteration of the present law. There is little 
doubt in my mind, however, that we are coming 
nearer to the position where arbitrary action 
enforceable by law, may have to be taken by 
the Government to secure a substantial reduc- 
tion in domestic, commercial and possibly 
certain kinds of industrial consumption. Any 
such action in my judgment could not possibly 
operate equitably between consumer and con- 
sumer, but it may be thought that the rough 
justice which would emerge from such arbitrary 
action is justified in the extremely critical 
situation which is developing in the electricity 
supply industry. I do not consider that the 
prospects are very good of achieving, by tariff 
adjustment, any substantial transference of 
load from the peak periods to more convenient 
times, except possibly as a long-term policy, 


- to restrictive methods. 


I understand and share the repugnance to 
such methods of all engaged in our industry, 
proud as they are of its long-established tradi- 
tion of seeking to supply consumers with 
electricity at all times when they need it. I 
feel, however, that unpleasant as the prospect 
is it is necessary to place the facts as I see them 
fairly and squarely before this conference. 


A Range of Vertical Oil Engines 


UST before World War II the technical 

staff of Blackstone and Co., Ltd., initiated 
research to produce an engine having a greater 
power output per cylinder without increasing 
fuel consumption, weight and relative cost. 
The new engine, as planned, had to be a multi- 
purpose unit, available as a naturally aspirated 
or turbo-charged engine for land or marine 
service. Since the war designs have been com- 
pleted, prototypes approved, production prob- 
lems solved, new equipment in the way of tools 
and machines installed and the new engine is 
now coming off the production line in consider- 
able numbers. Last week we paid a visit to 
the warks of Blackstone and Co., Ltd., at 
Stamford; to see the new range of vertical 
engines under construction and also something 
of the production methods employed. The 
normally aspirated engines are known as 
Mark EV, and are available with 2, 3, 4, 5, 6 


and 8 cylinders, while the supercharged engines 
have the mark EVS and are produced with 
4, 6 and 8 cylinders. The design, as developed, 
and the constructional details of the engine, 
can be seen in the accompanying photographs. 
From the table on page 872 it can be seen that 
45 b.h.p. per cylinder is developed in the nor- 
mally aspirated engine, and that this is raised 
to 60 b.h.p. by supercharging, an increase of 
33} per cent, the b.m.e.p. of the engines being 
86-1 Ib per square inch arid 115 Ib per square 
inch respectively. The supercharged engines 
have the turbo-charger mounted on a bracket 
at the flywheel end and a specially divided 
exhaust manifold is supplied, as the turbo- 
charger is driven by the exhaust gases, to con- 
sume waste energy. With a compression ratio 
of 14: 1, the compression pressure is 470 Ib and 
560 lb per square inch in the respective engines, 
while the fuel consumption is given as 0-372 Ib 





EIGHT CYLINDER ENGINE 
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CYLINDER HEAD ASSEMBLY 


and 0-365 Ib per brake horsepower hour at full 
load. 


MATERIALS AND CONSTRUCTION 


The engines have a cylinder bore and stroke 
of 8jin by I1l}in to give a swept volume of 
690 cubic inches and a piston speed of 1150 ft 
per minute at 600 r._p.m. The cast iron, 
crankcase is of box section design with webs 
to the mounting flange and it carries the crank 


The balanced crankshaft is manufactured 
under Lloyd’s survey from a solid nickel 
steel forging, heat treated to give a tensile 
strength of 40 to 50 tons per square inch. 
Crank pin and journals are ground and oil 
passages are drilled through the webs to allow 
lubricating oil to reach the connecting-rod big- 
end bearings. A flange at the flywheel end of 
the crankshaft forms a half coupling to which the 
flywheel is bolted and the bolts extend through 


Output TaBLE.—Twelve hour b.h.p. rating 














| i 8 
Normally Aspirated Supercharged 
Engine Mark EV2 | EV3 EV4 EV5 EV6 EV8 EVS4 EVS6 EVS8 
600 r.p.m. 90 135 180 225 270 360 240 360 480 
500 r.p.m. 75 113 150 188 225 300 200 300 400 
428 r.p.m. 64 96 128 160 192 257 


| 171 257 342 





shaft in steel backed babbit-lined precision 
bearings. The cylinder block, also of cast iron, 
forms a rigid girder when mounted on the crank 
case and the length is varied, according to the 
number of cylinders, by introducing additional 
core boxes between the ends, no additional 
webs being incorporated and the casting thick- 
ness remaining the same for all engines. Single 
unit cylinder heads, cast in nickel iron, have 
been adopted and designed to take overhead 










TAPPET BLOCK 





AND CAMSHAFT ASSEMBLY 


air inlet and exhaust valves and a central oil 
fuel injection valve. 

Centrifugally-cast wet liners are supplied, 
and treated with the “Listard”’ process of 
chrome hardening; they are secured at the top 
and free to expand downwards while two rings 
maintain a watertight seal. The engine is 
readily accessible and large crankcase doors 
permit withdrawal of the connecting-rods and 
pistons without disturbing the cylinder heads. 


to take the half coupling of the driven unit. The 
connecting-rods are of H-section heat-treated 
steel stampings and have a through hole drilled 
for small-end lubrication. Big-end bearings are 
steel backed and babbit lined with the caps 
retained by four fitted bolts while the small-end 
bushes are of chill cast phosphor bronze. All 
bearings can be replaced with the minimum dis- 
placement of working parts. The pistons of close 
grained cast iron have a toroidal combustion 
chamber machined in the crown. They are 
fitted with three compression rings and an oil 
scraper ring above the fully-floating gudgeon 
pin and an oil seal ring below it. Circlips in 
the piston boss retain the hardened and ground 
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gudgeon pin and a cover plate inside the dome 
of the piston prevents oil spray from comin, 
into contact with the hot crown. S 

The camshaft which is forged from 3 per cent 
nickel steel is cyanide-case-hardened to x depth 
of 0-060in and gear driven from the fiywhee| 
end. The whole assembly can be removed after 
taking away the side covers and tappet blocks, 
C.A.V. fuel equipment is fitted and there jg 
a pump for each cylinder to deliver fuel of 
a viscosity of 70 secs. Redwood No. 1 at 
100 deg. Fah., at a pressure of 2200 Ib per square 
inch’ through a six-hole nozzle. For land e:gines 
there is a wet sump lubricating system with an 
oil pressure pump and a dry sump for the maring 
unit. Lubricating oil is pressure-fed to al] 
working parts and there is an oil cooler. Lnging 
cooling is effected by circulating soft fresh 
water through the cylinder water jackets and 
a “Serck ” heat exchanger by means of a gear 
driven centrifugal pump which has a capacity 
of 2300 gallons per hour at 1500 r.p.m. 
ensure & positive head to the circulating pump 
and to eliminate possible air locks there ig a 
small overhead balance tank fed by a by-pass, 
Cooling water to the heat exchanger and oil 
cooler is circulated by a second gear driven 
centrifugal pump capable of handling 1900 
gallons per hour against a head of 40ft at 1500 
r.p.m. 

Compressed air at a normal pressure of 
250 lb per square inch is admitted to all cylinders 
for starting up and is under the control of the 
main handwheel. Three sizes of starting air 
receivers are supplied, that for the eight cylinder 
engines having 11} cubic feet capacity. The 
five- and six-cylinder normally aspirated engines 
and the six-cylinder turbo-charged engine have 
receivers of 7} cubic feet, while engines having 
four cylinders and less are fitted with a 5 cubic 
feet capacity receiver. 

Controls are located on the forward end cover 
and the direction of engine rotation is clock- 
wise when looking at the control end. The engine 
is non-reversing and for marine installations 
power is transmitted to the propeller shaft 
through an 8.L.M. reduction and reverse gear. 


ASSEMBLY 


The simplification and standardisation of the 
design has allowed new shop methods of pro- 
duction to be introduced in the shops and have 
speeded up production, 250 cylinders per month 
being the present production rate. The inter- 
changeability of components for the different 
sizes of engine has led to economies in manu- 
facture and greater accuracy while an increased 
number of machining operations from a common 
datum has eliminated much fitting work. As 
reorganised, the erecting shop is so arranged that 
the engine is assembled in six stages, five of 
which take place on a length of track, and the 


ASSEMBLY OF CRANKCASE AND CYLINDER HOUSING 
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parts required for each operation are fed from 
guccessive sub-assembly bays alongside. On the 
track the various engines are not grouped in 
sizes but after the completion of the fifth stage 
the partly assembled engine is finished upon a 
wit basis and then passes to the test bay and 
final painting. 

The foundry produces about 35 tons of 
castings per day, the crankcases and cylinder 
blocks are painted and allowed to age in the 
open for six months while it is the company’s 
practice to permit the cylinder liners to rust 
before being passed through the shops. After 
its six months of exposure the cylinder block 
is taken to a triple head milling machine having 
a work capacity for items 15ft long by 5ft 
wide by 5ft high. The rough casting is then 
machined in three operations, half of the bottom 
face, half of the top face and one side cover face 
being done, and the casting reversed for the 
overall machining to be completed and then this 
is followed by a finishing cut over the top face. 
The base of the crankcase is machined and 
acts as a datum for the engine, and a multiple 
borer, using locating dowels, cuts holes in the 
end plate gear housing for mounting the water 
circulating pumps, lubricating oil pumps and 
control valves for starting and manceuvring. 
An automatic machine with twelve tools com- 
pletes the outside machining of centrifugally 
cast liners which are rough bored internally 
then honed. After the latter operation the 
inside surface of the liners is chrome hardened 
by the “* Listard ” method, which is essentially 
an electrical brazing process using 1500 amps. 
and taking about three hours, and then given 
a diamond hone finish. 

In order to expedite output a three spindle 
borer has been installed and is used for rough 
boring the big and small-ends of the connecting- 
rods. These are finished in a dual-head fine-point 
borer, using carbide-tipped tools, which ensures 
close tolerances being maintained in the bores 
and between centres. By fitting a special 
adaptor the three spindle borer can be con- 
verted to a uni-spindle machine and then used 
for boring the tappet blocks. Another machine 
which has horizontal and vertical adjustments 
has been designed for preparing the various 
pipe connections ready for fitting to the engine. 

At stage one on the assembly line the cylinder 
block is mounted on a wheeled chassis which 
runs in a track along the length of the shop. 
The cylinder heads, which have been water 
tested to 100 Ib per square inch, are placed in 
position with the valves already fitted and ground 
in and springs inserted. The rocker gear is 
not fitted at this point so as to allow the nuts 
at each cylinder to be evenly tightened without 
difficulty. At the next stage the camshaft and 
gearing are mounted, the camshaft having flats 
milled by a vertical head machine, to take the 
cams, which are held in position by king pins. 
The cams are cyanide hardened and set at 
18 deg. from top dead centre in the normally 
aspirated engine and 15 deg. in the turbo- 
charged unit. 

The next components to be added are the 
rocker arm assembly and the completely 
assembled tappet block, including air starting, 
air inlet, fuel pump and exhaust, the contact 
wheels being hardened to a depth of 0-060in 
and the plunger pistons to 0-030in. At the 
fourth stage the cast iron pistons, with a 
toroidal combustion chamber machined in the 
crown, and complete with rings, are assembled 
with the connecting-rods and floating gudgeon 
pins. Each sub-assembly is fitted into place 
by means of a special machine and held in 
position by a clamp. Over the final length 
of the assembly line the governor gear is fitted, 
also the air starter manifold and air manifold 
and the gears are marked so that they can be 
located directly with the crankshaft drive. 
The fitting of the cooling water pipes and con- 
trol valves complete the system and it is 
tested for a period of one hour at 60 Ib per square 
inch, the pressure being generated by an air- 
hydro pump. 

_ The completed upper portion of the engine 
is now lifted from.the line and taken to the 
crankease, with crankshaft in position, placed 
ready to receive it and the engine moves towards 
completion as an individual unit. 
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Manufacture of Resistance-Welded Steel 
Tubing in America 


ONSIDERABLE recent progress in the pro- 

duction and fabrication of welded steel 
‘tubing has been responsible for the widespread 
use of this material in America, as in Britain, 
in fields of construction ranging from aircraft 
frames to hydraulic pressure lines. Compared 
with seamless tubing, electric weld tubing has 
the major advantages of concentric inside and 
outside diameters, freedom from internal and 


weld tubing compares favourably with all other 
tube-making processes. 

One of the most recent and productive 
American mill installations for the manufacture 
of tubing by the electric resistance welding 
method is at the Electricweld Tube Division of 
the Jones and Laughlin Steel Corporation at 
Oil City, Pennsylvania. It illustrates the latest 
American practice. This factory produces 





FIG. 1—SECTION OF TUBE WORKS 


external hot rolling defects and—from a manu- 
facturer’s point of view—a much smaller initial 
tube mill investment, less labour, fuel and main- 
tenance cost, as well as smaller end scrap losses. 
In general, the cold roll-forming process is suit- 
able for the production of tubular shapes in 
which the wall thickness ranges from a minimum 
of 2 per cent to a maximum of 12 per cent of the 
diameter. Within the basic field of standard 
tolerances, the cost per ton or foot of electric 
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Fic. 2—** ELECTRICWELD"’ TUBE MILL 


round tubing within a jin O.D. by 22 B.W.G. 
to 4in O.D. by 10 B.W.G. range and, further- 
more, makes a variety of square, rectangular 
and other non-circular tube shapes. Apart 
from slitting lines, its major equipment con- 
sists of five ‘‘ Yoder” and one “‘ McKay” 
mills, all being of the progressive cold roll-form- 
ing type. A section of the works, with three of 
these mills, is illustrated in Fig. 1. The plant 
has a rated output of 56,000 tons of mechanical 
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tubing per annum. Recently, with only five 
mills in operation, 11 million feet of tubing were 
produced in one month, working a three-shift, 
five-day week. 


Mux Lay-Ovur 


Fig. 2 shows the units of a mill for the pro- 
duction of electric weld tubing within a }in 
O.D. by 0-028in to 3in O.D. by 0-134in range, 
at speeds of up to 150ft per minute. The cold- 
rolled strip coming from the rolling mills is slit 
to the exact widths required for the various 
sizes of tubing, a process which, incidentally, 
furnishes suitable for welding. Subse- 
quently these relatively short (500ft approxi- 
mately) coils of narrow strip are welded into 
larger coils (3000ft to 4000ft), which are stored 
in an area close to the tube mill, from where 
coil after coil is transferred to the coil box, 
noticeable at the extreme right of Fig. 2.. The 
strip enters the tube-forming machine adjacent 
to the coil box and, in sequence, the newly 
formed tubular section passes through the tube 
welder, the tube cooling unit and the sizing and 
straightening machine. It is then automatically 
cut into the required lengths by a flying cut-off 
unit, and is i counted and bundled on 
a run-out table. From here it may pass through 
end-facing, heat-treating, hydrostatic testing, 
straightening or cold-drawing operations. Mill 
adjustments are made on the operator’s control 
cabinet, affecting both the variable speed trans- 
mission of the machines and the welding control 
panels; 180c/s welding current is supplied 
to the tube welder from a motor generator set 
controlled by means of a rotating voltage 
regulator. ; 

The idler roll storage coil box is able to hold 
two coils—one in front, supported on ball- 
bearing idler rolls, for feeding the forming 
machine ; the other directly behind it, resting 
in a vee-shaped trough. The rear coil is held in 
reserve, ready to be moved forward just as soon 
as the trailing end of the front coil leaves the 
box. The steel plate sides of the coil box are 





FiG. 3—PASSAGE OF STRIP THROUGH TUBE 
FORMING MACHINE 


adjustable laterally in order to hold strip of 
different widths in alignment with the roll- 
forming machine. 
TusE FormMinc 

Fig. 3 illustrates the passage of the strip 
through the six successive pairs of forming 
rolls of the tube-forming machine, each one 
causing further bending of the initially flat 
material, until it emerges as a perfectly cylin- 
drical tube with edges butting together. In 
order to indicate the drive principle adopted for 
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the completely standardised and interchange- 
able roll stand assemblies, the gearcase cover 
had been removed from the first roll stand 
shown in Fig. 4. The machine main drive is 
“transmitted to the worm shafts of the indi- 
vidual roll stands, which are interconnected by 
roller chain flexible couplings. While the 
bottom roll obtains its drive directly from the 
worm gear, a set of toggle-type idler gears is 
used to drive the top roll, thus permitting 





Fic. 4—-RoLL STAND GEAR DRIVE 


maximum roll adjustment while maintaining 
constant pitch line mesh. Taper roller bearings 
are used throughout the main roll stand spindle 
assemblies. Idler roll supports are generally 
attached in all spaces between roll stands. 
Each support holds two hardened and ground 
spindles with anti-friction bearings on which 
the idler rolls are mounted. Lateral adjustment 
of these idler rolls is obtained by means of two 
parallel and horizontal screws. 


Tuse WELDING 


As the newly formed tube, with edges butted, 
leaves the roll-forming machine, it enters the 
welder. When the open seam passes directly 
underneath and between the sharp edges of the 
two electrodes, the butted edges of the tube 
are instantaneously molten, and a pair of 
squeeze rolls, mounted on vertical spindles 
below the electrodes, press the edges together, 
uniting them by complete fusion into one 
homogeneous mass of metal which tests have 
shown to be stronger than the unwelded part 
of the tube wall. The strength of the weld 
obtained on mild steel is improved by “ pin- 
pointing ” the heat, i.e., concentrating it in a 
very small area of the weld zone, so that it is 
quickly absorbed by the adjacent cold metal 
without raising the temperature of the latter 
to a degree sufficient to reduce strength or to 
cause undesirable changes in the micro- 
structure of the material. Subsequent heat- 
treatment is therefore not generally necessary. 
While Bessemer mild steel, of 0-10 to 0-20 per 
cent carbon content, gives best results in 
welding, both Bessemer and open-hearth steels 
up to and beyond 0-40 per cent carbon can be 
successfully welded, although not at the same 
speeds as mild steel. Since a considerable 
quantity of tubing produced by the electric 
weld process is intended for chromium plating, 
it requires a surface of high density, a smooth 
finish free from imperfections, and absence of 
weld porosity. Much of such chromium-plated 
tubing is being used in the manufacture of 
furniture and thus also has to be able to stand 
severe bending without opening of the welds. 

Fig. 5 shows a general view of the tube welder 
and its control cabinet, the panel of which com- 
prises meters and push-button controls, facili- 
tating one-man operation of the entire tube 
mill from the most convenient position in front 
of the welding unit. It will noticed that 
bracketed bronze guides are mounted between 
the welder and the exit end of the forming 
machine. These guides facilitate passing the 
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leading end of each new coil from the formip, 
machine to the welder. Constructional details of 
the tube welder are shown in Fig. 6, which shows 
a sectional elevation through the secon 
conductor. Both the inner and outer secon 
conductors X and W are made from high. 
conductivity copper alloy and are internally 
water cooled, as indicated by the arrows. Tho 
whole secondary end is supported on a heavy. 
duty roller bearing. The electrodes U aro high. 
conductivity copper alloy forgings and are 
externally water cooled. The rotor assemb} 
comprises a transformer spider, the inner and 
outer secondary conductors and a primary brush 
assembly. <A heavy-duty, internally water. 
cooled single-phase . welding transformer hag 
combination mica-asbestos insulation and pan. 
cake windings. The secondary leads are large 
area copper pads, securely bolted to the 
secondary conductor of the rotor assembly, 
The entire rotor assembly is suspended from 
a heavy steel frame resting on four large steel 
screws which turn in bronze nuts for raising 
and lowering the electrodes in relation to 
the surface of the tube. These screws are 
driven through a roller chain from a eared 
motor attached to the underside of the welder 
base-plate. The micrometer gauge on the front 
of the welder (see Fig. 5) aids the operator in 
controlling the electrode pressure upon th tube 
surface. For trimming purposes the elecirodes 
are rotated through a roller chain by means of a 
small geared motor mounted on top of the rotor 
assembly. The drive is: clutch controlled by 
means of a hand lever situated at the side of the 
welder. 

The electrode trimmer noticeable in the upper 
right-hand corner of Fig. 5 permits quick and 
accurate trimming of electrodes without their 
removal from the welder. Three sizes of 
arbors with their respective cutters are fur- 
nished for trimming electrodes of all sizes 
within the rated capacity of the mill. The 
trimmer is raised and lowered by adjusting the 
vertical feed spindle nut. While trimming, it is 





Fic. 5—-Tuse WELDER 


turned through an arc between the disc elec- 
trodes by means of the crank handle. On enter- 
ing the tube welder, illustrated in Fig. 5, the 
tube shell passes along a seam guide blade, a 
seam guide roll assembly, and a squeeze roll 
assembly. The seam guide blade holder is fully 
adjustable for accurate positioning of the tool 
steel knife blade which guides the butted edges 
of the tube to the exact centre line between the 
electrodes. The seam guide roll assembly 
embodies two seam guide rolls running on 
spindles which are adjusted laterally by means 
of a horizontal screw. The squeeze roll assembly 
comprises a support holding the squeeze roll 
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spind|: which are laterally controlled by means 
of two micrometer-equipped: screws. 

In wolding, @-si -amount. of molten. metal 
is sque.zed from. the butted edges of the stock, 
formin: @ bead or flash on both the outside and 
the inside. of. the’seam, which is removed with 
the aii of three mill auxiliaries illustrated: in 
Fig. 1( : the ironing roll stand H, the outside 
pead r:moving tool holder F' and the automatic 
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FIG. 6-SECONDARY CONDUCTOR OF TUBE 
WELDER 





bead winder G. The ironing roll stand incor- 
porates two horizontal spindles on which the 
non-driven ironing rolls are mounted. Its 
position relative to the point of welding is close 
enough to ensure that the weld passing through 
the gap betwoen the ironing rolls is still in the 
plastic state. The outside bead-removing tool 


is attached to the ironing roll stand and is 
equipped with a cam-type quick lift and an 
accurate wedge adjustment. On account of the 
red heat of the bead to be cut, the tool is 


Fic. 8—-CIRCULAR SAW FLYING ‘CUT-OFF MACHINE 
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usually provided with a cemented carbide tip. 
The automatic bead winder is driven by a small 
geared motor through spring-loaded friction 
discs. This design permits just enough disc 
slip to keep the reel turning without undue 
tension on the bead, thus reducing the likelihood 
of bead b to a minimum. The motor 
control is interlocked with the welder control, 


‘providing automatic winding operation syn- 


chronised with the starting and stopping of the 
welder. 

Except for such _ specialised applica- 
tions as telescopic tubing, there is generally 
no great ‘need to remove the considerably 
smaller inside flash. Tube standards require 
that the maximum height of the inside flash 
will not exceed the wall thickness or, in any 
case, not exceed ‘fin. Similarly, if inside flash 
removal is specified, its maximum permissible 
height is 0-010in. Fig. 3 illustrates a case of a 
mill ‘producing an “inside flash removed ” 
grade of tubing; an internal plug is supported 
on a mandrel rod from a bracket mounted 
between No. 4 and No. 5 roll stands. The size 
of this internal plug determines the tube internal 
diameter, since it is situated at a point close 
to the welder where the ironing rolls are able to 
roll out the still plastic excess material over 
the mandrel plug, so that an almost circular 


bore is established. Alternatively, an internal © 


cutter may be mounted at the end of the same 
mandrel rod, designed to remove ‘the internal 
flash in a manner much like the cutting action 
of the external tool. Such an arrangement, 
however, calls for special means of removing 
the cuttings collecting within the bore of the 
tube. 


Cootrine, SizInG AND STRAIGHTENING 


The tube coming from the welder passes . 


through a cylinder, where it is rapidly cooled by 
a series of water curtains descending through 
slots cut transversely through the upper part 
of the cylinder. It then is fed through the 
sizing and straightening unit, which is illus- 
trated in Fig. 7. An important function of this 
unit is to exert pressure from the sides of the 
tube in order to restore it to approximate 
roundness after it has been slightly flattened in 
a horizontal direction by passing through the 











Fic, 9—LATHE TOOL FLYING 





875 





ironing rolls just behind the point of welding. 
The tube, as initially formed, is made slightly 
oversize, so that by means of all-round pressure 
applied by the sizing rolls it may be reduced to 
the exact diameter required. For example, a 
2in O.D. mild steel tube of 12 or 14-gauge wall 
thickness is about 0-015in to 0-020in oversize 
when leaving the welding unit, and is brought 





Fic. 10—TuBE 


WELDER AUXILIARIES 


down to the 2in O.D. in the sizing rolls. By 
lining up the sizing rolls with a cluster of small 
rolls mounted at the exit end of the mill, known 
as the “ Turk’s Head,” the tube is simul- 
taneously straightened. The “ Turk’s Head ”’ 
is adjustable in all directions, so that it may be 
set to counteract [any tendency of (the tube 
to curvé; upwards, downwards or sideways. 
Equipped with a special set of reshaping rolls 
at its exit end, the “‘ Turk’s Head ” may also 





CUT-OFF MACHINE 


: 
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be used to convert round tubes into square, 
rectangular and other non-circular shapes. 
The speed of the sizing and straightening 
unit is synchronised with that of the tube-form- 
ing machine through a common drive. In turn, 
the speed of both these machines controls the 
welding speed, all the rolls on the welder being 
idlers, with the driven rolls on the 
former two units providing the necessary 
traction of the stock, from flat strip to finished 
tube. The wall thickness and the diameter can 
be held within the same tolerances which apply 
to the strip stock used. Thus, the wall thick- 
ness will come within the original mill thickness 
tolerance of the strip and the outside diameter 
will be accurate within a few thousandths of an 
inch. The following are typical size tolerances 
applicable to a lin O.D. by 16 B.W.G. cold- 
rolled standard tube :—O.D., +0-004in ; I.D., 
+40-005in ; ovality, 0-005in. 


Curtine OFF 


The finished tube leaving the tube mill 
enters the flying cut-off machine which may be 
set to cut the tube “ on the fly ’ to any desired 
length from 4ft up, without stopping or reducing 
the speed of the tube mill. There are four 
different types of cut-off machines in use at 
present. The first of these is the rotary disc 
machine equipped with small disc wheel 
cutters of the kind used by plumbers, preferred 
because of the relatively long life of the cutters. 
The action of the cutting dise creates an inward 
pressure, which causes the ends of the tubes to 
be pressed in about yin so that suhsequent 
reaming may become necessary. The straightest 
and cleanest cut is made by a similar machine, 
equipped with lathe cutting tools, which is 
illustrated in Fig. 9. Comparatively rapid wear 
of the cutting edges means frequent mill 
stoppage for tool replacements. Generally, 
this type of cut-off is used only on heavier wall 
tubes and for special requirements. In cutting, 
a slight burr is thrown up, both on the inside 
and the outside. 

The third kind of machine (Fig. 8) utilises a 
saw cut at high speed. In making the cut the 
tube is sometimes distorted due to the pressure 
of the saw, and a pronounced burr is thrown up 





Fic. 11—PUNCH CUT SHEAR 


on both the outside and inside. A deburring 
machine is therefore often used in conjunction 
with a saw cut-off. This saw cut machine is 
employed to cut square, rectangular and 
other non-circular tube shapes. The simplest 
and most economical device, however, is the 
punch cut shear, which is shown in Fig. 11. 
It is preferred wherever it will serve the purpose 
and is available in several sizes, the largest of 
whieh will cut tubing up to 2in O.D. The cutter 
blades, generally, wear well and make a clean 
cut, without noticeable burr, but the end of the 
tube suffers a small. indentation where. the 
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FiG. 12—HYDROSTATIC TEST BENCH 


pointed tip of the cutter first comes in contact 
with it. 

The following cutter length tolerances apply 
to all electric weld tubing manufactured by the 
company :— 


Type of cut Length Tolerance +- or 
Lathe cut 10ft to 20ft ... ... jin 
20ft to 30ft ... jin 
Punch, dise or 3ft to 12f% =... si... in 
saw cut 12ft to 20ft bd in 
20ft to 30ft fin 


INSPECTION AND HEAtT-TREATMENT 


Each mill delivers its tubing to a runout table 
where it is tested for proper size and length and 
where its surface condition and weld quality is 
inspected. The outside diameter is measured 
by means of a micrometer or, on light-wall 
tubing, a ring gauge in order to prevent dis- 
tortion. The inside diameter is measured by 
means of a plug gauge; a slotted plug being 
used if the flash has not been removed. In 
accordance with tube standards, measurement 
of the wall thickness or gauge of the tube 
requires the use of a ball-pointed gauge micro- 
meter having a radius of anvil of °/,,in +1/,,in. 
Ovality is measured by micrometer readings 
taken at maximum diameter and at 90 deg. 
from this position, at least 2in from the end of 
the tube. Straightness is checked by placing 
the tube on a surface plate with both ends 
touching the plate and measuring the maximum 
deflection with a feeler gauge. For lengths 
under lft the maximum tolerance is 0-010in; 
over lft, 0-010in per foot of length. To a 
certain extent hydrostatic testing of tubes is 
performed on special test stands (Fig. 12) by 
forcing water into the tube at high pressure. 
In order to ensure that the tubing has the 
required physical properties it is subjected to a 
variety of tests at regular intervals. It is 
expanded, flared, flanged, flattened and crushed 
endwise to determine the quality of the weld. 
The bulk of commercial tubing produced is in 
accordance with 8.A.E. 1010 to 1020 specifica- 
tion, while some structural and aircraft appli- 
cations may involve materials in the S.A.E. 1025 
to 1040 range. Depending upon requirements, 
the temper within certain high limits is obtained 
by rolling the steel to given Rockwell or Brinell 
specifications or by cold working the tube by 
swaging or drawing. The fact that cold draw- 
ing, either with or without an inside mandrel, is 
commonly performed is further evidence of the 
uniform soundness and general excellence of the 
welded tube. If soft tempers are needed or if 
cold forming stresses are to be relieved, tubes 
are heat-treated by passage through a con- 
trolled-atmosphere annealing furnace. 


Scrap Losses 


In the resistance welding process, when 
using coiled strip in lengths above 500ft, the 
metal is so uniform in thickness and the welds 
are so strong from the beginning to the end of 
the coil that end cropping is reduced to an 


almost negligible percentage. In the various 
automatic cut-off machines discussed the metal 
lost is merely that removed by their respective 
cutting tools. Thus it is possible for mills of 
this kind to operate with an overall scrap loss 
from all causes of 3 per cent or less, 





Diesel Locomotive Productivity 
Conference 


At a luncheon in London, in December last, of 
the Internal Combustion Group. of the Loco. 
motive Manufacturers’ Association of Great 
Britain it was announced that action had 
started on the report of the Diesel Locomotive 
Industry Productivity Team. Since that date 
a largé amount of work has been done by com- 
mittees and sub-committees in the further 
discussion of the report and many of the 
recommendations are under active considera- 
tion. A conference held at Blackpool recently 
was attended by about a hundred delegates 
from some twenty firms in the Group and all 
sections of the diesel locomotive industry were 
represented. At this conference the recom- 
mendations of the report were divided into 
seven subjects, each of which was allocated 
to a syndicate for discussion. The subjects 
selected for discussion were market research 
and sales organisation, designing for pro- 
ductivity , organising for productivity,  cost- 
ing and accounting, management, labour and 
workshop control and techniques. -_Each%f the 
syndicates discussed fully the recommendations 
made in the productivity team’s report and 
placed its comments before the conference for 
endorsement. During the conference the 
L.M.A. director noted all points for reference 
to the members of the internal combustion 
group at a general meeting, and those for dis- 
cussion with individual members. It was 
pointed out by the chairman that some of the 
matters contained in the team’s report could 
be dealt with only by the group as a whole, 
since they related to general policy of the indus- 
try, while others could be dealt with only 
by individual merhbers. All those matters, 
in whichever category they fell, would be tackled 
appropriately. Indeed, a great many of them 
had been dealt with already or were in process 
of being dealt with, and copies of the report 
of the team would be regarded by members as 
a current reference book. 


» 


Gece aetna 


Tue Farkey “ Gannet.”—The Fairey Aviation 
Company announces that the naval anti-submarine 
aircraft, hitherto known as the Fairey 17, has been 
named the Fairey: “‘ Gannet.” e three-seat 
““Gannet,” which has been ordered in quantity 
for servicé with the Royal Navy, is powered :by an 
Armstrong Siddeley Double Kaenbe ller- 
turbine, and is extensively equipped for submarine 
detection and destruction, ‘ 
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Joint Engineering Conference 


No. IV—(Continued from page 838, June 22nd) 


W i) conclude this week, summaries of the 
papers presented at the Joint Engineering 
Conference - which ended on Friday, June 
15th. 

Thursday, June 14th 


SOME CONSIDERATIONS ON THE WATER 
SUPPLY TO TOWNS, WITH SPECIAL 
REFERENCE TO CONSUMPTION AND 
WASTE 

By H. F. Cronin, C.B.E., Vice-President I.C.E., 

M.I.Mech.E. 


The Royal Commission of 1844 revealed a 
dreadful state of affairs in the crowded dwellings 
of the poor in large towns. Close to the 
densely packed houses were numbers of privies 
and pigsties, tubs full of hogwash and heaps of 
offensive manure, in the midst of which often 
stood a pump for the water supply of the 
inhabitants, to which coritaminated water was 
often admitted. The final report of this 
Commission contained a number of recom- 
mendations on drai and water supply, 
embodied in the 1847 Waterworks Clauses Act. 

During the last century the water engineer 
has carried out magnificent works which have 
made a signal contribution to the health and 
well-being of his fellows. In the 1850s Man- 
chester, Liverpool and Glasgow inaugurated 
schemes for bringing water to those cities from 
a considerable distance. The water for Man- 
chester was obtained by building reservoirs 
in the Longdendale Valley about 18 miles 
away; Liverpool went to Rivington, whence 
the water was conveyed to the city through an 
aqueduct 17} miles long, in 1857. Glasgow 
obtained its supply from Loch Katrine, 34 miles 
from the city, in 1859. Yet the growing 
demands of expanding industry and population 
compelled Manchester, Liverpool and Birming- 
ham to seek supplies still further afield, involv- 
ing aqueducts of 96, 68 and 73 miles in length 
respectively. Liverpool built the magnificent 
Vyrnwy dam in 1880, creating a gigantic lake 
to hold 13,000 million gallons of water. Birm- 
ing, by an Act df 1892, was able to use water 
from the Elan and the Claerwen. Three dams 
were built on the former, and the construction 
of a large dam on the latter is now proceeding. 

Great Britain is very fortunate in having 
vast supplies of underground water in many 
areas where surface supplies are insufficient. 
Although an expert knowledge of geology is 
the best guide to a selection of sites for wells, 
Mr. Cronin points out that electrical methods 
are now used successfully for water exploration. 
He refers to various methods of filtration, the 
most recent development being a self-cleaning 
screen in which water is strained through a 
stainless steel gauze having more than 70,000 
apertures to the square inch. 

He states that plenty of water is still available 
in isolated areas, but that the cost of conveying 
it prevents its use. For example, the cost of 
an aqueduct from Mid-Wales to London to 
carry about 150 million gallons a day would be 
about £50 million. He proposes the very 
interesting idea of combining a large water 
and electricity scheme, the electrical energy 
generated by the water being used to pump 
water through the aqueduct and thus reduce 
its cost. 


A CENTURY OF ENGINEERING PRO- 
GRESS IN: BRITISH COAL MINES 
(1851-19651) 

By B. L. Metcatr, M.I.Mech.E. 

By 1850 the problems of pumping in the 
mines had been overcome by the early inven- 
tions of Savery, Newcomen and Watt, and 
steam power was available on a general scale. 
The introduction of coal smelting in the latter 
half of the eighteenth century had brought 
down the price of iron and had given an 
enormous impetus to the application of 
machinery built to the designs of these early 
P ioneers, and others such as Trevithick and 

Sineaton, The most serious problem facing 





the'engineer was ventilation and many accidents 
occurred due to the explosion of firedamp, 
particularly where only one shaft was used, 
and after the disaster at New Hartley colliery 
in 1862, when 201 ‘lives were lost, legislation 
made two shafts obligatory. 

It is mterésting to speculate on the kind of 
paper which will be ted to a similar con- 
ference in 2051. The author may have to 
record that, although the output of coal was 
well maintained throughout the last half of 
the twentieth century, from then on it began 
to show a steady decline owing to the establish- 
ment of atomic piles throughout the length and 
breadth of the land. Nevertheless, pits are 
being planned to-day to last fifty years and 
some will last very much longer than that. 
Emphasis in the future will be on the improve- 
ment in the output per man-shift on the one 
hand, and in thé safety of the men on the 
other hand, and these two improvements must 
be reconciled and progress must run on parallel 
lines, 

In considering some of the trends in develop- 
ment the most noticeable change will be the 
improvement in surface lay-out. No longer 
will a colliery surface look like a muddle of 
uncorrelated buildings as can still be seen at 
many collieries. Pit-head baths, waskeries, 
colliery offices, winder houses, substations, 
workshops, dmbulance room, lamp room and 
covered walking ways between the lamp room 
and headgear will all 1 be designed to harmonise 
with each other with a functional unity seldom 
achieved in the past. At existing collieries 
which have to be modernised and reconstructed 
to increase output, it will not be possible to 
achieve the same pleasing result, but a great 
deal of attention will be paid to the surface 
lay-out to maintain a smooth and efficient 
flow of men and material. In introducing new 
machinery, the impact on the men must be 
carefully studied. 


THE DEVELOPMENT AND USE OF GAS- 


PRESSURE .CABLES FOR HIGH- 
VOLTAGE SYSTEMS IN GREAT 
BRITAIN 

By 8. E. Goonat, M.1.E.E., and D. B. Invine, 


M.LE.E. 


The first experimental installation using 
high gas pressure to suppress ionisation, or 
the reaction involving recombination of ions, 
passed satisfactory tests in November, 1931, 
and the first. commercial installation in the 
world was completed in England in the following 
year to the order of the Central Electricity 
Board; the cable, 24 miles long, was laid 
between Hackney and Walthamstow. It 
operated at 66kV and has given satisfactory 
service ever since, even under severe conditions 
of bombing during World War II. 

There are two basic designs of sealing end 
in use for gas-pressure cables, one in which 
porcelain resists the gas pressure, and the other 
which incorporates a synthetic resin bonded 
paper or porcelain internal pressure-retaining 
tube. One of the special problems is to ensure 
that the joint between the sealing end and the 
cable is gastight. Some mechanical difficulty 
has been presented by this in the past, but in 
the latest designs this has now been overcome 
by the use of properly designed flanged joints, 
known as the controlled compression type. 

At certain feed points high-pressure gas 
cylinders are installed and connected to the 
cable system by means of reducing valves. 
Associated gauges show readings of the 
pressures in the cylinders and in the cable 
system. Remote indication is immediately 
given of a fall in gas pressure indicating a leak 
in the system, which in time would cause a 
serious loss of gas from the cable. Suitable 
valve arrangements are also incorporated so 
that check tests may be carried out by operating 
personnel. 

In Great Britain there is very close technical 
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collaboration between the cable makers, and 
this has been of great value to the industry as 
# whole in that it is being found possible by 
the British Electricity Authority and the 
Area Boards to secure a considerable measure 
of standardisation of cable designs and 
accessories. This work has not yet extended 
to the gas-pressure cable, except in one or two 
minor particulars such as the standardisation 
of porcelain insulators for sealing the ends at 
high voltages. The authors believe that there 
is every reason to suppose that when the present 
work on other types of cable is further advanced, 
extension into the gas-pressure cable range will 
be both practicable and desirable. 


Friday, June 15th 


SEWERAGE AND SEWAGE DISPOSAL : 
PAST, PRESENT AND FUTURE 


By D. M. Warson, Vice-President I.C.E. 


The oldest sewer is one believed to have been 
built by the Romans 2000 years ago, and can 
be seen in places many feet below the streets 
of Jerusalem. At the beginning of the nine- 
teenth century land irrigation was still the 
reliable and common method of treatment, 
but when new methods of sewage disposal did 
come in, they were applied in great numbers 
and on @ vast scale ; no less than 454 patents 
were taken out for processes of sewage treat- 
ment before 1886. Major developments which 
gradually emerged were: humus tanks to 
arrest finely divided solids discharged by the 
filters, digestion of sludge, and _ collection 
of the gas given off by it. A milestone in 
the history of sewage purification was the 
appointment of the Royal Commission on 
Sewage Disposal in 1898, which issued nine 
reports in seventeen years. During that time 
the bacteria bed became firmly established, 
and the Commission heard evidence from a 
vast number of experts, including bacterio- 
logists, chemists, doctors, engineers, managers 
and physicists. 

One of the most spectacular schemes of 
recent years is the Mogden plant of the West 
Middlesex Main Drainage, which treats the 
sewage of a population of 1,250,000 people. In 
1946 details were published of the operating 
results over a period of ten years, from which 
it is clear that the high standard achieved 
warranted the large capital outlay involved. 

Mr. Watson states that well-designed and 
well-operated modern sewage works are less 
likely to cause offence by smell than was 


formerly the case, many operations being 


known to have removed causes of complaint. 
For instance, tanks need not be emptied for 
cleaning so that sludge lies exposed on the 
floors ; tank effluent need not be sprayed over 
filters so as to agitate it and encourage the 
liberation of offensive smells. It is known that 
lack of oxygen is one of the chief causes of 
smell from sewage at all stages of conveyance 
and purification, and that organic solids, even 
in small quantities, may cause smells. Mr. 
Watson claims that cleanliness is very important 
in controlling the smells of a sewage plant. 

Most modern sewage works owe everything 
to experience gained on existing works, to 
pioneer work carried out at the expense of 
ratepayers in other places, and to public funds 
invested for the benefit of those new works. 
Mr. Watson suggests that modern works should 
be operated in such a way that maximum 
experience is obtained from which others can 
benefit. 


MECHANICAL ENGINEERING IN THE 
TRON AND STEEL INDUSTRY 


By W. F. Cartwricut, M.I.Mech.E. 


Very little mechanical engineering was 
employed even in the manufacture of pig iron 
until the development of an effective steam 
engine by James Watt in 1775. At the end of 
the last century there was at Dowlais a blower 
operating at a steam pressure of 100lb per 
square inch with steam cylinders 36in by 64in 
and blowing cylinders of 88in diameter. About 
the year 1914 a large German blast-furnace 
plant at Hamborn was constructed with 
thirty-seven gas engines in one house. In 1900 
the charging of blast-furnaces became a limiting 
factor in speed of production. The first ste 
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was the use of some form of lift for the barrows, 
and this was followed by the principle of the 
skip hoist, a method which is still widely used. 
Handling of raw materials to and from the 
furnace has been responsible for many major 
engineering problems. Unloading of ore ships, 
dumping of iron ore wagons, and handling of 
molten iron and molten slag have resulted in 
many ingenious developments. The Hulett 
ore unloader is a striking example, an enormous 
piece of mechanical engineering equipment 
only suitable for the special ore ships of the 
Great Lakes; there are sixty-six of these 
machines at work throughout the world, carry- 
ing up to 20 tons of ore in the grab. American 
railways have progressed to the point where 
wagons carrying more than 100 tons of ore 
are used in conjunction with wagon tipplers. 
The capacity of iron ladles has grown to 200 
tons, with an axle load of over 40 tons. 
Looking to the future, the author states that 
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in the mills the pitch of efficiency has already’ 


reached such a high level that there seems but 
little room for improvement except in detail, 
although in wide strip manufacture he thinks a 
continuous cold mi!l should soon be constructed 
in which the coils are changed without stopping 
the mill. Several continuous annealing furnaces 
have been built for the tinplate industry, and 
it seems h‘ghly likely that this principle will 
be extended eventually to sheets. The iron 
and steel engineers of to-day are more fully 
aware of what is going on in other iadustries 
than they were in the past, and they do not 
hesitate to adapt techniques from these to 
their own industry, so that it can be expected 
that iron and steel works of the future will be 
more refined than in the past and that they 
will make use of every possible development 
in mechanical engineering, such as special 
hydraulic applications and _ higher 
pressures. 


A Multiple Welded Pipeline 


OME interesting work involving the con- 

struction of a multiple welded pipe-line about 
10 miles in length has recently been completed 
by Munro and Miller, Ltd., of Edinburgh. 
The pipe-lines pass under a river in a tunnel 
about a third of a mile long, and consist of 
four 4in and one 10in bore pipes, connecting 
two industrial plants with a further 10in- pipe- 
line from the river side. In addition to these 
’ lines the tunnel also carries one 10in, one 8in 
and eight 4in pipe-lines, to bring the total 
number of pipe-lines in the tunnel to one 8in, 


root face of jin. The lines are supported on 
concrete plinths 12in high, with steel slipper 
plates fitted between the pipes and the concrete 
bearers. All welding was carried out from d.c. 
mobile welding units; the electrode sizes are 
given in the accompanying table. 

Before doing any production welds, each 
welder had to submit a sample 4in and 10in 
butt weld, from which four strips of each weld 
were cut out and then bend tested, two strips 
with the root of the weld in tension and two 
with the root in compression. Two in every 





PIPELINES 


two 10in and twelve 4in, as can be seen from the 
accompanying illustration. To ensure reli- 
ability of the completed work, every pipe weld 
in the tunnel was radiographed, as well as every 
positional weld in the overland lines, after 
which the 4in lines were tested to 750 Ib per 
squaré inch and the 10in lines to 500 Ib per 
square inch. 

The overland pipes were sheathed in bitumen 
and delivered in approximately 20ft lengths 
with prepared ends. The dimensions of the 
pipes were 4}in outside diameter by }in thick, 
9%in outside diameter by }in thick, and 103in 
outside diameter by 5/,.in thick, with all ends 
chamfered for butt-welding at 364 deg. and a 


IN TUNNEL 


hundred of the welder’s production welds were 
completely cut out of the line and subsequently 
bend-tested to ensure that he was maintaining 
a high degree of efficiency. 

In laying the overland lines six lengths of 
pipe were first clamped together with welding 
alignment clamps. A gap of jin was left 
between the root faces of the pipe ends, to 
enable a full penetration to be made with the 
first run of welding. The five joints were then 
made by roll or downhand welds, carried out by 
mounting the lengths of pipe on rollers. The 
length of pipe thus formed was then pulled into 
position and a positional weld made to the 
preceding length. In all positional welds the 

















Electrode Sizes 
Overland Pipes Tunnel Pipes 
Pipe size, out- 
side dia., in Ist run 2nd run 3rd run Ist run 2nd run 3rd run 4th run 
10} 12 10 10 12 12 10 —_ 
98 — — — 12 10 8 8 
4} 12 10 10 12 12 10 _ 


























Tune °°, (95) 


first or penetrating run was an oxy w ‘yleng 
gas run and subsequent run. wee Ly the nstallic 
arc process. 

Throughout the overlsnd lines horizontal 
mis Jae expansion loops were placed at inter. 
vals. The metti««] of erection was to wor! from 
each loop, which was at a fixed position or 
change in direction of the line, thus |: Wing 
one closing length of pipe to be cut to sige 
between each pair of fixed points. Tho over. 
land lines were run in three sections of approxi. 
mately 2 to 3 miles, to enable one scction 
to be tested before the completion of the next, 
After each section had been tested and j assed 
the connecting pipes between the sections were 
welded into position and the line as a whole 
was again tested. When the tests were com. 
plete each weld was covered with bitumen. 

The testing was carried out by filling th» ling 
with compressed air to the required test pr: ssure 





WELDING Pipes AT Foot OF 
TUNNEL SHAFT 


and adding a certain quantity of methylene 
dichloride gradually to the delivery side of the 
compressor. Each weld was covered by a rub- 
ber clamp, which completely encased it, so that 
any leak of vapour would accumulate in the 
muff orclamp. A leak detector, run off a mobile 
generator, was then used and a probe or nozzle 
of this detector inserted for a few seconds into 
each clamp. If there had been any leakage of 
vapour an audible and visual warning would 
have been given. In the complete overland 
pipe-line, excluding the tunnel, approximately 
11 miles of 103in outside diameter tubing 
was laid and 32 miles of 44in outside dia- 
meter tubing, 2904 103in outside diameter 
welds were made and 8450 4hin outside dia- 
meter welds, and 1000 103in radiographs and 
2000 4}in radiographs were taken. 


THe RIvER CROSSING 


The tunnel under the river is approximately 
9ft in diameter and is lined with bolted cast 
iron segments. It is one-third of a mile long 
and has a shaft 100ft deep at each of the river 
banks. The space available at the foot of each 
shaft was not very great; nevertheless, the 
bulk of the pipework erection had to be done 
at one of these points, as may be seen from the 
accompanying illustrations, showing the weld- 
ing and testing of the joints in progress. On 
completion of the tunnel the lengths of pipe 
were lowered down the shaft and placed in 
the pipe supports along the length of the 
tunnel. Two hydraulic turning machines were 
positioned at the foot of the shaft, with an 
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X-ray unit, fed from a generator at ground 


level. The work was arranged so that every 
joint was made by a downhand roll weld. This 
work was done at the base of the south shaft 
and every weld was X-rayed. There were two 
welders working, one at each side of the tunnel 
shaft, and prior to welding two pipes were 
aligned and clamped in position. The 10in 
and 3in pipes were turned by the hydraulic 
turning machine and the 4in pipes by hand. 
After each weld had been completed it was 
X-rayed and before anything further was 
done the X-ray print was developed at the 
top of the shaft, and carefully inspected for 
penetration, slag inclusion, gas pockets, &c. 
Having ascertained that the weld was satis- 
factory the line of pipe was hauled through 
the tunnel by a winch, as shown in the first 
illustration. Then the next length of pipe was 
clamped to the end and the sequence of opera- 
tions repeated, so that eventually one-third of 
a mile of 10in tubing was turned at one end by 





X-RAY EXAMINATION OF WELDS 


hydraulic machine and the same length of 4in 
tubing turned by hand, using two 6ft levers 
clamped to the pipe. On completion of the 
tunnel pipework all the lines were tested by 
the leak detector to the same pressure as the 
overland pipes. Slipper plates were fitted 
between pipes and supports, with one anchor 
point midway through the tunnel, thereby 
leaving the shaft pipework floating. In the 
tunnel 184 10in, 1141 4in and eighty-seven 
8in welds were made, all of which were radio- 
graphed. Some details of the radiography are 
given in the table below. 


Focus of X-ray uniton4inpipe ....... ... 29in 
Voltage used in radiography of 4in and 10in 

Pipe Mes 2 sks! deb ads) 000) ace sce | EAORV 
Current used (both 4in and 10in pipe welds) 10mA 
Exposure time for 4in pipe welds... —««... ~1}min 
Exposure time for 10in pipe welds 4 min 
Developing time at 68 deg. Fah. About 

6 min 


‘Three exposures of each weld were taken, 
using the ‘* double wall ” technique, one on the 
vertical and the other two exposures each at 
60 deg. from the vertical. By the “‘ double 
wall ” technique is meant an exposure from the 
outside of the pipe and slightly at an angle, 
so that the resultant radiograph shows the full 
weld in the form of an ellipse. 

The company for whom the work was carried 
out supplied the pipes and carried out all testing 
with the exception of the X-ray examination, 
which was carried out jointly by the contractor 
and the company. The placing of pipes in posi- 
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tion and all welding and coating of joints with 
bitumen was carried out by the contractors, 
Munro and Miller, Ltd., to whom acknowledg- 
ments are made. 





Protection of Mild Steel 
Against High Temperatures 


AN interesting report has been issued by the 
North Thames Gas Board on investigations 
into a refractory enamel used for the protec- 
tion of mild steel against the effects of high 
temperatures. This report points out that 
unprotected mild steel is not suitable for long 
periods of use in an oxidising atmosphere at 
temperatures above 500 deg. Cent. It has 
hitherto been necessary to resort to heat- 
resisting steel in cases where a material having 
the mechanical properties of mild steel is to 
be used at temperatures much in excess of that 
figure. As the cost of heat-resisting steel is 
about twelve times that of mild steel and the 
fabrication of articles from heat-resisting 
steel is usually considerably more difficult 
than from mild steel, the resulting article is 
much more expensive. 

During the war a method of up-grading mild 
steel was developed and used with success for 
the protection of the mild steel exhaust pipes 
fitted to the Rolls-Royce engines of “ Spit- 
fire”? and “‘ Mosquito” aircraft. Since the 
war the process has been improved and several 
applications, which may be of interest to the 
gas industry, are mentioned in the report. 

A finish of the type in question, known as 
“Stoneclad,” was developed by Matthews 
Refractories, Ltd., Paisley Works, Swains 
Road, London, 8.W.17, and is applied by 
Stewart and Gray, Ltd., of the same address. 
It is designed to protect mild steel or cast 
iron from corrosion at high temperatures and 
to permit their use in many instances where 
heat-resisting steel would otherwise be called 
for ; an exception is where the high temperature 
is accompanied by considerable stress. It 
consists in carrying, in a boro-silicate matrix, 
@ suspension of insoluble refractories and bond- 
ing it to the metal surface by fusion at about 
800 deg. Cent. The treatment may be a single 
homogeneous coat approximately 0-004in thick 
where resistance to oxidation only is required, 
or it may be in two coats, the upper being more 
refractory than the lower, porous, and 0-020in 
to 0-060in thick. The properties of the coating 
depend on the proportions of refractory to 
matrix, the particle size, the number of layers 
present and the porosity of the upper face. 
It is always non-porous at the metal interface. 
The process has been applied successfully to 
the emitting surface of black emitter radiant 
heaters both of those used for space heating 
and for industrial heating processes. 

In tests described in the report, a heater 
having the panel and baffle plate protected 
by this process operated for a period of 5000 
hours at a panel temperature of approximately 
860 deg. Fah. (454 deg. Cent.), at which the 
baffle plate temperature was about 620 deg. 
Cent.; on occasions, however, the panel 
tem: ture was as high as 890 deg. Fah. 
and the baffle temperature 690 deg. Cent. 

The high panel temperature attained in 
these tests was the result of doubling the normal 
heat input of the appliance, while the panel 
was radiating on to the surroundings at approxi- 
mately room temperature. At the conclusion 
of this test the baffle plate had buckled a 
little and there were small patches at several 
points near the edges, where the refractory 
surface had broken away. In addition, there 
were small deposits of a powdery substance on 
both the baffle plate and panel, but from the 
general appearance of the protective ‘coating, 
the bafile plate was still in good condition. 

There was no appreciable change in the 
appearance of the protected baffle plate after 
heating for 1700 hours and when examined 
after heating for 5000 hours. This heater is 
still running under the same conditions and 
after more than 7000 hours it is_ still 
operating satisfactorily. It was found that the 
emissivity of this finish is, at the temperature 
involved in the radiant heaters to which it 
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has been applied, of the same order as that of 
mild steel. 

Apart from the above application, it is 
used on a number of space-heating appliances 
and @ finish similar to that used for the pro- 
tection of baffle plates has been applied with 
success to a fabricated mild steel mixing 
chamber, used in connection with some experi- 
ments in which products of combustion at 
about 800 deg. Cent. passed through a central 
tube while comparatively cool recirculated 
were fed into the annulus surrounding the 
tube before being mixed with the hot gases. 
Under these conditions unprotected mild steel 
components had a life of but .a few hours, 
whereas the treated mild steel a to be 
in its original condition at the conclusion of 
the experiments. 

The smooth finish as applied to the panels 
of radiant heaters is claimed to be suitable 
for use up to a temperature of 670 deg. Cent. 
and the more refractory finish applied to the 
baffle plates for temperatures up to 800 deg. 
Cent. 

In the conclusion to the report it is stated 
that the use of this finish has given encouraging 
results and it is suggested that there may be 
many instances of high grade heat-resistirg steels 
being used where temperatures of 500 deg.— 
800 deg. Cent. are encountered, in which mild 
steel protected by this process would be satis- 
factory. 





American Engineering News 
(From our American Oorrespondent) 


A ‘‘ Subminiature ’ Low-Frequency Wire- 
less Receiver 

A twelve-valve “ subminiature ” wire- 

less receiver for aircraft use has been developed 
by Mr. G. Shapiro and his associates of the 
electronic miniaturisation group of the National 
Bureau of Standards. This assembly, which is 
shown in the accompanying engraving, is now 
regarded as the functional equivalent of a 
receiving unit more than five times as large 
which was used during the last war. Because 
of the growing use of electronic equipment 
within the limited space of military aircraft 
and tanks, the Bureau of Aeronautics of the 
U.S. Department of the Navy initiated at the 
National Bureau of Standards a broad research 





SMALL L.F. WIRELESS _ RECEIVER 


project for “‘ subminiaturisation ” of airborne 
equipment. As part of this. project the new 
low-frequency receiver, in conjunction with a 
previous high-frequency project (a 60Me/s, 
eleven-valve intermediate-frequency amplifier 
assembly), has been found to cover effectively 
the communication spectrum. The new equip- 
mént, known as a “radio range” receiver, is 
used to keep aircraft on course and occupies 
about 55 cubic inches, whereas the volume of 
the original version was approximately 300 
cubic inches. The characteristics of the 
receiver include continuous tuning from 190 
to 550 ke/s, an intermediate frequency of 135 
ke/s, and a power output of 100 milliwatts. The 
twelve valves provide two tuned radio-fre- 
quency amplifier stages, a mixer, a local osci- 
lator, two 135-kc/s’ intermediate-frequency 
amplifier stages with a band width of about 
2 ke/s, a diode detector, an a-v-c diode, a beat- 
frequency oscillator, an audio amplifier stage, 
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and a push-pull-parallel power output stage. 
All stages operate with 26V d.c., applied to the 
filaments, screens and anodes. Under these 
conditions of operation four ‘“ subminiature ” 
audio power output tubes are required to 
obtain adequate power output. Unusual prob- 
lems in the design of the receiver were caused 
by the need for hermetic sealing of the unit and 
the high operating temperatures resulting from 
the very compact construction. 

To facilitate mass production, seven detach- 

_ able subassemblies, each of which can be built 
independently, are employed in the receiver. 
The subassemblies are fastened to one another 
and to the front panel, which takes the place 
of a chassis, Printed circuits are used to a 
considerable extent to conserve space and 
facilitate economical mass production. The 
wiring is “printed” on steatite or silicone- 
impregnated fibre-glass. A soldered copper 
band seals the housing to the front panel ; this 
band can be removed for repair with a 
key. The air in the unit is replaced with 
nitrogen before sealing to prevent any possi- 
bility of oxidation. 

Difficulty was experienced in sealing the 
bushings of the two shafts projecting from the 
front panel for control purposes. The solution 
finally devised made use of commercially 
available rotary seals of ‘‘ wobbling-bellows ” 
design. As they were too large to be enclosed 
in the unit, they were housed in the control 
knobs, which had to be of conventional size 
to allow easy manipulation. The tuning of the 
receiver over its wide operating frequency range 
created a difficulty: a straight-line tuning 
characteristic was required, and this could 
best be attained in the limited space by using a 
variable-pitch screw to drive slugs in and out 
of the radio-frequency coils. These screws 
were produced on a standard lathe fitted with a 
special linear cam attachment. The tuning 
slugs were made of the recently developed 
ferrite base iaaterials, which have been shown 
to be more stable at high temperatures than 
powdered iron cores. It was expected that 
production control of these new materials might 
present a difficulty ; mechanical means were 
therefore provided in the tuner to compensate 
for possible non-uniformity of core materials. 

The intermediate-frequency transformers 
have an overall size of 4in by }in by Ijin. 
They are double tuned and use permeability- 
tuned inductors of about 2-8 millihenries. The 
resonating capacitors are washer shaped and 
mounted in the ends of the transformers. The 
radio-frequency coil structures resemble those 
of the intermediate-frequency transformers, so 
that similar parts may be used in both. High- 
temperature tantalum electrolytic capacitors 
are used for the large-capacity applications. 
Glass dielectric by-pass capacitors are also 
employed. Both steatite and silicone-impreg- 
nated fibre glass serve as insulating materials. 
The two audio-frequency transformers and the 
two line-hash filter chokes employ high- 
temperature insulating materials and ceramic- 
insulated wire and are impregnated with 
silicone varnish. The small size of the panel 
(5zin by Ijin) and the need for hermetic 
seals made it undesirable to have more than 
two external controls. Since one of these was 
required for tuning, the other had to fill the 
three distinct functions of gain control, power 
on-off switch, and beat frequency oscillater 
on-off switch. All three functions are per- 
formed by a special compact switch, designed 
to be produced entirely by stamping operations. 
The specially designed miniature gain control 
uses a high-temperature adhesive tape resistor, 
also developed by the Nationgl Bureau of 
Standards. The tape is applied around a small 
glass cylinder, #,in in length and }in in dia- 
meter, on which 120 axial lines of silver paint 
have been deposited to form commutator seg- 
ments. A precious metal brush makes contact 
with the projecting ends of these silver lines. 


Performance of ‘‘ SEAC ’’ Computer 


Since its dedication in June, 1950, the 
National Bureau of Standards Eastern Auto- 
matie Computer—SEAC—(which was the sub- 
ject of an article in our issue of Feb. 16th, 1951) 
has solved a large number of important prob- 
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lems and has -demonstrated. a remarkable 
reliability in operation, It will be recalled that 
SEAC was developed and constructed by the 
National Bureau of Standards under the 
sponsorship of the Department of the Air Force 
to provide a high-speed computing service for 
Air Force Project SCOOP (Scientific Computa- 
tion. of Optimum. Programmes), an example of 
the application of mathematical techniques to 
large-scale problems of military procurement 
and administration. SEAC is also available 
for solving other important problems of general 
and special scientific and engineering interest. 
The instrument contains some 11,000 ger- 
manium diodes, 800 vacuum valves and 500 
pulse transformers. Failure even for a 
millionth of a second of a single one of these 
connections and components obviously would 
result in maloperation of the computer. 

To obtain a record of the regular productive 
computational activity of the instrument, 
SEAC’S operations were scheduled on a twenty- 
four hours a day, seven days a week basis during 
October, November and December, 1950. In 
general, of the 168 hours of each week, sixteen 
were +reserved for preventive maintenance, 
while seventy-six hours were allocated to engi- 
neering development and testing of new com- 
puter equipment. The remaining seventy-six 
hours were devoted to SEAC’S primary mission, 
the solution of problems. For the entire three 
months the “‘ good ”’ time was 76 per cent of the 
total time assigned to problem solution. 
Week by week during the period the reliability 
trend was irregularly upward, with the figure 
reaching a peak of 96 per cent for the last week. 
The ‘‘ good”’ portion of the time dedicated to 
problem solution was that in which (1) either 
problem solutions or coding checks were turned 
out correctly by the machine, or (2) the machine 
was in good operating eondition but idle. The 
machine was actually solving problems cor- 
rectly during more than half of the time 
assigned to problem solution ; coding checks 
took 17 per cent of the time, and during only 
about 3 per cent of the assigned time was the 
machine in order but idle. ‘“‘ Down’”’ time— 
28 per cent of the total hours allotted to prob- 
lem solution—was a combination of (1) time 
lost because of machine maloperation during 
problem solution, including the time used for 
re-running of problems, (2) time lost while 
machine difficulties were being diagnosed and 
remedied, and (3) time during which the 
machine was out of order and idle. The com- 
puter was producing correct solutions during 
some 516 hours in the last three months of 
1950. Since the machine can add or subtract 
pairs of fourteen-digit numbers up to 5000 
times per second, and multiply or divide them 
330 times per second, an enormous number of 
individual mathematical operations are per- 
formed in each functioning hour, SEAC has 
disposed of a wide range of important problems 
since its dedication. Air Foree problems of a 
production scheduling nature have received the 
greater part of the computer’s attention. 
These problems have been reduced to the 
solution of large systems of linear algebraic 
equations. Other tasks attacked by the com- 
puter concerned such varied matters as elec- 
tronic circuit design, optical lens calculations, 
relative abundance of chemical elements, com- 
plex mathematical functions, and sorting and 
tabulating studies for the Social Security 
Administration and the Bureau of the Census 
of the United States. 


British Coke Ovens for the U.S. 


- An American contract worth more 
than 2,800,000 dollars has been obtained by 
Simon-Carves, Ltd., of Stockport, in the face 
of considerable competition. The contract is 
for building in St. Louis a battery of forty 
coke, ovens for the Great Lakes Carbon Cor- 
poration, one of the largest American manu- 
facturers of carbon electrodes for steel fur- 
naces. The ovens, which will carbonise almost 
500 tons of coal a day for the manufacture 
of high-grade foundry eoke, will be of entirely 
British design. The work is expected to 
require twelve months and will be carried out 
under British supervision. 





June 29, 


195] 


French Engineering News 
(From our French Correspondent) 
The car ferry * * Kizkulesi,” which ha 


hee 
built for service in Turkey, has recent}; hae 
launched by the Chantiers Dubigeon. {: wij} 
ply between Istanbul, Pera-and Scutari. The 


vessel is the first of a series of four simila: ships 
having the following main characteris: « 


8 


Length, 60m; breadth, 14:58m; 0 m«-ilded 
depth, 4-8m; deadweight, 350 tons ; sp.od on 
trial, 12 knots. The ferry will carry both 


passengers and 7 —thirty-eight car 


700 passengers. 
which is riveted, Rs. 


and 
t from the hull pi. ting, 
ded construction ha 


been 
used, employing prefabricated units. ‘Th: ‘ain 
deck is reinforced to take the weight ©’ the 


cars, The upper deck, which is reserve:| for 
first-class passengers, embodies a saloon with 
very broad windows all round, a bar b. ffet, 
and an electrically equipped kitchen. 


SOME interesting details hice recently Seen 
given by Le Genie Civil of the extensive con. 
structional work in progress at Ottmarshei:::, on 
the River Rhine. This work consists of the con- 
struction of a large canal, leading from the tail- 
race of the existing power station at Kem)s to 
a new power station at Ottmarsheim, idkm 
further downstream. The canal divides into 
two branches near this power station, one of 
which will be used for navigation and will lead 
to locks, and the other for the power station 
head-race. The canal is 130m in width at 
water level and 8m deep, the cross-sectional 
dimensions of the two branches being 185m 
by 12m and 185m by 23m respectively. 

An important problem in the construction of 
the canal has been to ensure watertightness and 
to reduce loss of head to a minimum. Various 
methods of lining the canal have been studied, 
and an interesting solution has been adopted 
for those side slopes which are formed by 
embankments of made ground. Precast slabs 
have been made by the “ vacuum concrete” 
process, each slab being 7-5m by 3m by 0-09m 
in size, and weighing about 5 tonnes; 23,000 
slabs are required altogether. The programme 
of works has been carefully arranged to give the 
high rate of placing required, and details-are 
given in the article of the organisation of the 
casting yard and the emplacement of the slabs. 
Some eighty or a hundred slabs are being 
placed daily, and it is expected that they will 
all be cast in July and in place by the end of 
August. 


A washing plant for the treatment of lead 
and zine ore has recently been installed at Bou 
Beker, in East Morocco. The production of 
this seam has increased considerably over the 
past five years and in 1950 yielded 40 per cent 
of the total Morocean lead production and 75 
per cent of Morocean zinc production. The 
new plant can treat 2000 tons of ore daily. It 
is intended to double its capacity in the near 
future to meet the envisaged increase in pro- 
duction, and the Bou Beker seam will be third 
among world centres for the extraction of lead 
and zinc when this work has been completed. 
Part of the lead ore from Bou Beker is treated 
at the Oued el Heimer foundry of the Sociétés 
de Pennaroya et de Zellidja, which in 1950 
treated 18,500 tons of ore. 

* * 


* 


It is expected that gas produced from Lor- 
raine coal will be available for use in Paris 
within the next two years as a result of an 
agreement signed by representatives of the 
East steel companies, the Lorraine coal mines, 
the Saar Gas Transport Company, and Gaz de 
France. The scheme involves laying a high 
pressure gas main, at a cost of 6 milliard francs, 
and will require 34,000 tons of steel tubes 
totalling 600 km in length. 

* * * 

The nineteenth Aeronautical Salon has 
recently opened at the Grand Palais in Paris. 
The various aspects of aviation are all covered 
by the exhibition, including recent work 
connected with the medical aspects of high 
altitude flight. All the nationalised companies 
and technical air schools are exhibiting, as 
well as many foreign firms. 
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Industrial and Labour Notes 


The Coal Board’s Quarterly Statement 


At the beginning of this week, the 
National Coal Board issued its statistical state- 
ment for the first quarter of this year. The 
otal output of coal disposable commercially 
duing the quarter was 49,170,835 tons and 
colliery profits, together with estimated. profits 
ofthe Board’s ancillaries, are put at £9,268,100. 
Provision for miners’ pensions, profits tax and 
interest has had to be deducted trom that sum, 
in addition to the cost of coal imported during 
the quarter, which latter figure is given as 
£3,500,000. The net profit for the quarter 
is,. therefore, put at £4,733,100, and as the 
interest payable to the Minister of Fuel and 
Power is estimated at £3,750,000, there remained 
at the end of the quarter a surplus of £983,100, 
compared with £693,204 in the final quarter 
of 1950, and with a surplus of £5,600,011 in the 
first quarter of last year. 

The statement notes that inland selling 
prices of coal were increased by 4s. 2d. a ton 
during February last, and also records that, in 
the first quarter of this year, total production 
costs were 2s. 4-5d. per ton higher than in the 
corresponding quarter of 1950 and 9-7d. a ton 
higher than in the last quarter, The main 
increases. in production costs resulted from 
increases in the national minimum wages which 
were agreed upon in October, 1950 and February 
1951, and also from Saturday working at over- 
time rates which, according to the statement, 
was much more extensive than in any quarter 
in 1950. In addition, the prices of materials 
and depreciation costs continued to rise. 
Average shift and weekly earnings in the first 
quarter. of this year were 38s. 1d. and £10 4s. 8d. 
respectively for all workers; 39s. 8d. and 
£10 14s. for adult male workers, and 47s. 5d. 
and £11 18s. 1ld. for face workers. These 
average earnings included earnings for Saturday 
shifts at overtime rates. The total wage bill 
for the quarter, including holiday pay and allow- 
ances in kind, required £81,841,757 or 30s. 8-3d. 
per ton of saleable coal. The average proceeds 
of coal sold were 2s. 6: 2d. a ton higher than in 
the last quarter of 1950. 


Employment and Earnings in the Steel 
Industry 


The British Iron and Steel Federation 
has included in the latest issue of its Monthly 
Statistical Bulletin a study of the labour position 
in the iron and steel industry. It comments on 
the excellence of labour relations in that indus- 
try, pointing out that there has been no major 
strike or lockout within living memory. 

At present there are just over 300,000 
workers in the British iron and steel industry, 
including those employed in ore mining and coke 
ovens at blast furnaces. Earnings in the 
industry are among the highest of those recorded 
in the Ministry of Labour’s half-yearly survey 
of earnings and hours. In October, 1950, when 
the last such survey was made, the average 
weekly earnings of adult males in the iron and 
steel industry were £8 14s, 8d. (the average for 
all industries investigated by the Ministry was 
£7 10s. 5d,), 

The Federation explains that the wage 
figures include the earnings of general and main- 
tenance workers as well as those of the process 
workers, and that the figures of average earnings 
may be somewhat misleading as they give no 
indication of the range of earnings covered. 
The earnings of process workers contain a large 
Incentive or tonnage output element, giving them 
a direct interest in high outputs. But incen- 
tive payments are not limited to process workers. 
The majority of craftsmen and craftsmen’s 
labourers receive an incentive bonus, so that the 
interest in higher production performance is 
widespread. There are, broadly, five methods 
of wage payment in the British steel indus- 
try. They are: straight tonnage basis as 
applied, for example, to certain production 
workers in rolling mills and melting shops ; 





time rate plus tonnage bonus for other pro- 
duction workers; hourly rate plus weekly 
bonus related to shop output for craftsmen ; 
time rate for labourers, &c., and fixed weekly 
wage for clerks, stocktakers, &c. A survey of 
labour questions, covering rather more than 
half the ingot tonnage of the industry, was made 
recently by the Federation. It revealed that the 
percentage of workers in the three categories 
of payment related to output was as follows : 
straight. tonnage basis, 16 per cent; time rate 
with direct tonnage bonus, 39 per cent; time 
rate with a bonus based on shop output, 
45 per cent. 


Engineering Wages 

The national committee of the Amal- 
gamated Engineering Union, which has been 
in session at Brighton, devoted a good deal of 
time last week to debating resolutions on wages 
in the engineering industry. During the dis- 
cussions, recommendations were made for a 
new wages structure involving increases ranging 
from £1.to £1 12s. a week. 

Last Friday a resolution was passed by the 
committee that all future wage agreements 
should be framed in language which could be 
understood by those responsible for operating 
them, Criticism was expressed about the 
manner in which the wages agreement of last 
November was framed, the resolution ‘‘ viewing 
with alarm ”’ the chaos which had resulted in 
the engineering industry. 

The committee reaffirmed the union’s claim, 
put forward recehtly by the Confederation of 
Shipbuilding and Engineering Unions, for two 
weeks’ paid holiday. The demand has been 
made on behalf of all workers in the engineering 
and shipbuilding industries, 


What is a Foreman ? 


The ‘Terminology Panel” of the 
British Institute of Management has been 
studying -the ‘tangled terminology of the 
supervisory grades.” It suggests in a report, 
just issued, that greater standardisation of 
title would increase mutual understanding and 
enable more effective comparison of functions 
and rates to be made between various firms and 
industries, 

The foreman’s duties, the panel considers, 
are, first, to convey management policies to 
the workers and to keep management advised, 
acting as “ the essential link between planning 
and performance,” and secondly, to control 
labour, the work flow, and quality and quantity 
of output. The study evidently revealed a 
complete absence of any standardisation of 
titles as between different industries, the nature 
of the job, history or age of the industry, and 
trade union agreements all being found to 
affect junior supervisory titles, But the report 
8 ts that there is hope that the terms 
“foreman ’”’ and ‘‘ charge-hand ’’—which are 
widely used—will become more general. The 
Institute’s terminology panel, however, wants 
to see the process speeded up “so that the 
position of the foreman could be clarified.” 


British Overseas Trade 


The Trade and Navigation accounts, 
prepared monthly by the Board of Trade, show 
that the final figure of the value of-exports of 
United Kingdom goods in May was £229,800,000 
which was £27,100,000 above the average for 
the first four months of this year, About half 
the increase, the Board of Trade says, was due 
to higher prices. The index of export prices in 
May (1950=100) stood at 118, compared with 
115 in April. The provisional volume index 
in May was 178 (1947100) or two points 
lower than in April. In the first five months of 
this year, the volume of exports has been about 
4 per cent above the average for last year. 

The value of imports in May, £338,000,000 
—compared with £311,500,000 in April—was 
partly the result of a further 4 per cent increase 





in import prices and partly the outcome of a 
bigger volume of supplies. The volume of 
imports in May was 6 per cent greater than in 
April and 11 per cent above the January-April 
average. The excess of imports over total 
exports in the first five months of this year was 
£403,600,000, compared with £347,900,000 for 
the whole of 1950. 

The Board of Trade says that a large part of 
the increase in the excess of imports has been 
caused by the deterioration in the terms of 
trade which, in the first five months of this year, 
were about 16 per cent worse than the average 
for 1950. By May the deterioration was as 
much as 20 per cent. The May figures for 
imports of materials, however, reflect market 
prices some two or three months earlier, and 
the Board suggests that it is unlikely that the 
rapid rate of deterioration will continue. If 
export prices continue to increase at the same 
rate as in the last few months, falls in market 
prices of some major import commodities since 
March may be expected to be a stabilising 
influence on the terms of trade over the next 
few months. 


Iron and Steel Scrap 


The Minister of Supply, Mr. Strauss, 
was asked in Parliament last Monday what steps 
he was taking “‘as a matter of urgency” to 
review the prices paid for collecting iron and 
steel scrap. In a written reply, the Minister 
said that the Select Committee on Estimates 
recommended in its third report that the prices 
paid for collecting scrap should be reviewed, 
and he was bringing that recommendation to 
the notice of the Iron and Steel Corporation 
of Great Britain. The view which had hitherto 
prevailed had been that an increase in the price 
of scrap would not produce any significant 
additional supplies. The only result would be 
a corresponding increase in the price of steel. 
In his opinion, the Minister stated, that view 
was still correct and no increase was warranted 
in the present controlled prices, which he con- 
sidered were reasonable. 


Coal Output 


Last week, the saleable output of deep- 
mined coal was 3,961,900 tons, which was about 
28,000 tons lower than in the corresponding 
week of 1950. Output from opencast workings 
last week was 263,100 tons, so that the total 
week’s production amounted to 4,225,000 tons. 

The Ministry of Fuel and Power estimates that 
47,500 tons of deep-mined output were lost 
last’ week through recognised holidays, and 
58,500 tons on account of disputes. In the first 
twenty-five weeks of this year coal output, deep- 
mined and opencast, totalled 108,594,600 tons, 
compared with 105,897,600 tons last year. Coal 
imports this year have amounted to 1,118,400 
tons. Exports and bunkers in the first twenty- 
four weeks of the year took up 4,667,000 tons, 
as against 9,263,000 tons in the corresponding 
period of 1950. Distributed stocks of coal at 
June 16th totalled 11,703,000 tons, or just over 
1,000,000 tons more than on the corresponding 
date last year. 

In the course of a speech at a miners’ rally 
last week-end, the Chancellor of the Exchequer, 
Mr. Hugh Gaitskell, referred to the rising coal 
consumption and to the fact that output last 
year was only about 1,500,000 tons above that 
of the preceding year. He thought, however, 
that coal production this year should be 
** somewhere between 5,000,000 and 10,000,000 
tons above last year.’’” The Chancellor went on 
to emphasise the importance of the export 
demand, pointing out that Europe was now 
having to import something like 20,000,000 
tons of American coal a year. Yet, he said, 
European countries, from which we had to buy 
essential materials, were putting coal in the 
forefront of their demands to us. Coal was, 
therefore, an important “‘ bargaining counter ”’ 
in all our trade agreements. 








Rail and Road 


SivetE-Deckep Pusiic SERVICE VEHICLES.— 
The maximum overall length of all four-wheeled, 
single-decked public service vehicles may, as from 
June 6th, be 30ft, irrespective of the date of first 
registration of the vehicle. This is laid down by the 
Motor Vehicles (Construction and Use) (Amend- 
ment) Regulations, 1951, made on May 30th, by 
the Minister of Transport. It will be recalled that in 
April, 1950, the Minister made ions permit- 
ting an overall length of 30ft instead of 27ft 6in for 
four-wheeled, single-decked public service vehicles 
registered for the first time on or after June 1, 1950. 

Roap Research LasoraToRy LECTURES.— 
Lecture courses on “‘ Road Materials and Construc- 
tion,” will be held at the Road Research Laboratory, 
Harmondsworth, during the autumn and winter 
of 1951-52. As in previous years, they will deal 
with the fundamental properties of road materials 
and their application in modern practice, and will 
include the results of the imost recent research. 
The courses will cover concrete, tar and bituminous 
materials and soil mechanics. A special course, 
of about a week’s duration, will be given on Road 
Traffic and Safety, commencing on February 18, 
1952. This course will be held at the Road Research 
Laboratory (Traffic and Safety Division), Langley 
Hall, near Slough, and will include the most recent 
research on the laws of traffic flow, and on factors 
making for safety in road usage. If sufficient 
entries are received, a special intensive course 
will be held for senior officers, from November 
26 to November 30, 1951, which will include a 
survey of the most recent developments ‘in road 
construction and usage. It is intended for those 
who require a broad knowledge of the subject and 
who are unable to attend any of the more detailed 
courses. A fee of £7 7s. will be charged for each 
course and will cover tuition and registration fees, 
and any materials that may be used. The Labora- 
tory does not provide living accommodation for 
those attending lecture courses but a list of hotels 
will be furnished on est. Forms of applica- 
tion can be obtained from the Director, ad 
Research Laboratory, Harmondsworth, West Dray- 
‘ton, Middlesex. 


Air and Water 


Tue “ Brapazon”’ Arrcrart.—A written Par- 
liamen: reply by the Minister of Supply says 
that the “ Brabazon I” has already qualified for 
@ special category certificate of airworthiness to 
allow experimental flying and demonstration. It 
is hoped that this will shortly be extended to cover 
the carrying of non-fare-paying passengers. Much 
development work remains to be done before a 
full certificate of airworthiness for commercial 
service could be obtained, or before the aircraft 
could be used for trooping. 

Miscellanea 

WELDING DESIGN AND ENGINEERING.—A summer 
school on “‘ Welding Design and Engineering,” 
arranged by the British Welding Research Assecia- 
tion, has recently been concluded at Ashorne ‘Hill, 
near Leamington Spa. The syllabus included 
sixty-three lectures, seven discussions and approxi- 
mately eight hours of film display. The attendance 
at the school numbered 220 and included repre- 
sentatives from Holland, Belgium and Norway. 

SwEDEN’s ELEectriciry CHarcEs.—According to 
The Anglo-Swedish Review, the Swedish Water 
Power Board has decided to increase the price of 
electricity by 15 per cent in central Sweden and 
by 10 per cent in_morth Sweden. This increase, 
it is stated, which 1s due to rising production costs, 
has been announced at a time when the Govern- 
ment is considering a tax of 10 per cent on elec- 
tricity. Should the Riksdag pass the tax, prices 
to the consumer would rise by 20 to 25 per cent. 

CuanceE is “Osram” VatveE BasEs.—We 
learn that the General Electric, Company, Ltd., 
is increasing the diameter of the bases of the fol- 
lowing types of “ Osram” valves from 30mm to 
34mm: types X61M, W61, DH63, 263, H63, 
L63 and W63.. Some types have already been 
changed and others are being c in the near 
future, but the increased size should be borne in 
mind in connection with screening cans. The new 
— will eliminate the trouble of bases becoming 
ose. 


British Execrriciry AurHoriry.—Mr. H. F. 
Carpenter, F.C.L.S., F.S.A.A., who, as previously 
announced, is relinquishing his appointment as 
secretary of the British Electricity Authority upon 
his retirement in the autumn, has been appointed 
@ member of the committee which has set 
up by the Authority to review the organisationa] 





THE ENGINEER 


Notes and Memoranda 


and administrative efficiency of the electricity 
supply industry as it was established under the 
Electricity Act, 1947, and matters relating to this 
subject. 

Tue Story or THE British Gas TURBINE.— 
A booklet entitled “‘ The Story of the British Gas 
Turbine” has been produced in connection with 
the British Gas Turbine Week which was held from 
June 18th to 23rd. The booklet was compiled by 
Power Jets (Research and Development) Ltd., 
with the co-operation of firms in the Gas Tur- 
bine industry. It gives a broad picture of the 
early history of gas turbines, and of particular 
industrial gas turbine plants now under development 
in this country. : 

MassacuuseTts INSTITUTE OF TECHNOLOGY.— 
Dr. Egon Orowan has been appointed as George 
Westinghouse Professor of Mechanical Engineering 
at the Massachusetts Institute of Technology. 
He joined the faculty of the Institute last June 
and now succeeds Professor William R. Hawthorne, 
who has held the Westinghouse chair since 1948. 
Professor Hawthorne is resigning to accept the 
= of the Hopkinson and Imperial Chemical 

dustries Professor of Applied Thermodynamics 
at Cambridge University. 

British InsTITUTION oF Rap1Io ENGINEERS 
ConvENTION.—We learn from the British Institu- 
tion of Radio Engineers that no further applica- 
tions can be accepted for tickets for the first two 
sessions (dealing with electronic instrumentation 
and valve technology) of the convention on July 
3rd to 6th, inclusive. Some tickets for the remain- 
ing four sessions to be held at University College, 
London, are still available from the British Institu- 
tion of Radio Engineers at 9, Bedford Square, 
London, W.C.1, but early application is advised. 

AMERICAN Propuctiviry Tram Visit.—A pro- 
ductivity team from the American pressed metal 
industry has arrived in this country to discuss 
mutual problems with representatives of the 
industry here. The visit is a sequel to that made 
to the U.S.A. in 1949 by a team from the British 
pressed metal industry. During its tour the Ameri- 
can team will have an opportunity to examine in 
some detail the British team’s recommendations in 
relation to current problems and to see recent 
developments in the British pressed metal industry. 


Dryine Viscose Caps on Borrites or Rum.— 
Infra-red lamp plant, manufactured by the General 
Electric Company, Ltd., has been installed in the 
premises of the Proprietors of Hays Wharf, Ltd., 
to dry viscose caps and gummed labels on bottles 
of rum. The bottles are carried from the bottling 
department on a conveyor and through the 
14ft long infra-red plant in puny ine seconds, 
after which they are ready for packing. The 
plant, which has a loading of 18kW, consists of two 
vertical opposing rows of lamps mounted in con- 
centrating reflectors, which may be adjusted in 
height to deal with large or small bottles. 


O.E.E.C. TECHNICAL ASSISTANCE PROJECTS.— 
Three further projects for the improvement of 
European productivity by means of technical 
efficiency have been approved by the Organisation 
for European Economic Co-operation under the 
technical assistance scheme. Two of these pro- 
jects involve the dispatch to the United States of 
expert teams to study, respectively, oil refining 
and drilling methods and heavy non-ferrous metals 
fabrication. The third project envi the estab- 
lishment of a service for the distribution of technical 
digests. This brings up to ninety-five the number 
of technical assistance projects organised by the 
0.E.E.C. 

SUPERVISION AND Materiats Hanpiine.—The 
South Staffordshire sections of the Institute of 
Industrial Supervisors are holding a conference 
on Saturday, July 7th, at the works of Rubery 
Owen and Co., Ltd., Darlaston Green, to discuss 
** Supervision and Materials Handling.” The pro- 
gramme will include a tour of the works od 4 an 
inspection of the materials ing methods in 
operation. There will also be two lectures, fol- 
lowed by questions and discussion, on ‘‘ The Fore- 
man’s Part in Materials Handling,” by Professor 
J. R. Immer and “ Some 
Handling in Industry in the U.S.A.,” by Mr. E. 
G. Taylor, M.I.E.E. The day’s i 
begin at 9.15 a.m. and conclude at 3.45 p.m. 


INTERNATIONAL TRADE CLUB.—The International 
Trade Club, established in connection with the 
South Bank Exhibition of the Festival of Britain, 
has arranged that a room in the Club can now be 
booked for periods of one day or more to enable 
organisations and firms to offer hospitality 
to business associates visiting the Exhibition. 
The Club is built on an island site at the junction 
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of Westminster Bridge Road.and.Lambet': Palacg 
Road, and ‘is within 200 yards of the Ex bition, 
Among the facilities it provides for tho ‘usines, 
visitor are travel, accommodation and e:.Lertain. 
ment booking facilities and the services «{ inter. 
preters and stenographers. It carries a‘! 
information supplied by the Festival aw horities 
and other bodies, together with full detai's of aj 
other Festival activities throughout Britain. 

Sarety my Mrves.—A. private memb» 3’ Bill 
in the names of Colonel Crosthwaite-E) °°, M, 
Brendan Bracken, Mr. Geoffrey Lloyd, Mr. Victo, 
Raikes, Mr. Lancaster and Colonel Cla: <e was 
tabled in Parliament on June 18th. The Bi 
would make it obligatory on the Minister of Fy¢| 
and Power to introduce new and compre|iensiye 
regulations covering every aspect of sa ety in 
mines within twelve months of its becomig lay, 
Members of the Conservative Party havo been 
pressing the Minister to introduce such reg lations 
for some time. At the moment, a froi. a few 
additional subjects about which the Minisier cay 
make regulations, all the industry’s safety regula. 
tions spring from the 1911 Act. This Bili is de. 
signed to ensure that regulations relating to the 
safety and health of persons employed i: mings 
and to mine management in all its aspects shall 
be brought up to date. 


Personal and Business 


Mr. A. Nevitte Sprices has been appointed 
general manager of Hawker Aircraft, Ltd. 

Mr. ArTHuR Maxtn has been elected a director 
of Marshall Sons and Co., Ltd., Gainsborough. 

Mr. A. J. Lewis has been appointed works 
officer in the chief secretary’s department of the 
British Transport Commission. 

Mr. I. G. Bucuan has been appointed chief 
accountant and local director of Samuel Osborn 
and Co., Ltd., Clyde Steel Works, Sheffield. 
> Lonpon TRansPorT states that Mr. E. (, 
Ottaway, M.I.Mech.E., at present works manager 
(buses and coaches), has been appointed chief 
supplies officer. 

Tue Rattway Executive announces the fol- 
lowing appointments: Mr. J. A. Broughall, execu- 
tive officer (electrical engineering new works and 
development) at Headquarters; Mr. A. Forbes 
Smith, stores superintendent, Eastern and North 
Eastern Regions, King’s Cross. 

Mr. T. Warp Wuirtrretp, F.R.I.C.S., ML 
Struct.E., informs us that he has accepted an 
appointment with the Avon and Dorset River 
Board, in which he will act in an advisory capacity, 
He will continue his consulting engineering prac- 
tice at Trowbridge, Wilts., and 28, Victoria Street, 
Westminster, 8.W.1. 

Woopatt-DuckHam, Ltd., 63-77, Brompton 
Road, London, 8.W.3, announces the retirement 
of Mr. F. B. Richards from the chairmanship of 
the company. At the request of the directors, he 
will continue to serve on the board. Mr. T. Cam 
bell Finlayson has been appointed to succeed tr. 
Richards as chairman. 

Mr. D. G. DeEnoon, joint publicity manager, 
British Insulated Callender’s Cables, Ltd., and 
Mr. C. H. Chaplain, manager, publicity depart- 
ment, the British Thomson-Houston Company, 
Ltd., have been elected chairman and vice-chairman 
respectively, of the BEAMA publicity committee 
for the session 1951-52. 

Davey, Paxman anv Co., Ltd., Colchester, 
announces the following appointments: Mr. W. 
A. Sycamore, M.I.N.A., M.I.Mar.E., defence pro- 
gramme manager; Mr. H. V. Stead, M.Sc., com- 
mercial manager (engines); Mr. H. P. Brown, 
assistant commercial manager (engines), and Mr. 
J. A. Bennett-Powell, A.M.I.Mech.E., traction sales 
manager. 

Toe British Transport Commission states 
that, following the resignation of Mr. Miles Beevor, 
Mr. 8. B. Taylor has been appointed chief secre- 
tary to the Commission. He is deputy secretary 
at present. The duties performed by Mr. Beevor 
as legal adviser will be assumed by Mr. M. H. B. 
Gilmour, whose title will now be chief solicitor and 
legal adviser. 


Contracts 


Tue BURNTISLAND SHIPBUILDING Company, Ltd., 
has contracted to build: a 6400 tons deadweight 
cargo liner for A/S Rederiet Odfjell, Bergen. The 
vessel will be built at the yard of Hall Russell and 
Co., Ltd., and has a length b.p. of 368 ft by 53ft 3in, 
beam. by 34ft 9in depth moulded. A Wilton- 
a oil engine of 4400 b.h.p. will be 
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British Patent Specifications 


When an @ ts communicated from abroad the 
nome ond address of the communicator are printed in 
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PUMPS 


922. June 15, 1949.—Frerep Pump, Walter 
Stephen John Woodward, of 22, Brockenhurst 
Road, Addiscombe, Croydon, Surrey; and 
Imperial Chemical Industries, Ltd., of Imperial 
Chemical House, Millbank, London, 8.W.1. — 


This invention relates to a proportioning pump 
for supplying water treatment c icals to the 
water in the boiler of a steam engine. The drawing 


shows the form of pump suitable for a locomotive 
engine. It is driven by a ratchet wheel A, 3in in 
diameter, having mg Sapiee rotated by a ratchet 
am B operated by the reciprocating action of the 
mgine. The wheel is directly connected to a fin 
wank C, operating the pump piston, which is 
jin diameter with a stroke of 14in. The cylinder D 
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has a port near its closed end and is pivoted 
approximately at its centre J and spring-loaded on 
toa base plate HZ. The base plate has two pots 
which carry the inlet pipe F and the outlet pipe G. 
The cylinder oscillates with the movement of the 
pump crank and thereby opens and closes the inlet 
and outlet ports in turn by bringing the port 
in the cylinder rage to them. The inlet pipe is 
connected through a fine sieve with a 10-gallon 
feed tank H, and the outlet pipe is fitted with a 
safety valve and connected through a non-return 
valve to the boiler. The effective turning of the 
ratchet wheel by each stroke can be reduced by 
moving the adjustable guard K so that it covers 
some of the teeth which would otherwise be operated 
by the arm. The arm is spring loaded. All bearings 
used are oil-impregnated b' so as to dispense 
with grease gun lubrication.—May 30, 1951. 


HEAT EXCHANGERS 


653,935. July 6, 1948.—RecureRative Heat 
Excuancers, Aktiebolaget Motala Verkstad, 
of Motala Verkstad, Sweden. 

Referring to the drawing, a driving shaft A 
carrying rotor hubs B and C consists of two parts 
D and £ arranged side by side. The part E has an 
axial inlet opening F for one of the gaseous media, 
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conduits are provided with outlet openings, which 
in turn communicate with the rotor D. Each 
rotor part is provided with a set of b! J and K 
respectively acting as suction fans. The rotor is 
mounted in a housing provided with a partition 
wall, which is sealed against the lateral wall of the 
rotor by means of a labyrinth packing. By the 
rotation of the rotor gas and air are simultaneously 
drawn through the delivery tube L and the axial 
inlet M respectively. The flue gases flow through 
the inlets into the rotor EH, whence they are 
passed radially outwards between the loops of the 

iral conduits to the discharge opening N, while 
the air is drawn in an axial direction p evade the 
air inlet M, the inlets, the conduits and the out- 
lets to the discharge opening 0. Instead of two 
spiral conduits forming a double-threaded screw, a 
single conduit or more than two conduits can be used, 
while the two media can, if desired, be delivered by 
tubes at the same end of the housing. The 
desired fan action may also be obtained by suit- 
able adapted blowers.—May 30, 1951. 


SHAFT GLANDS AND SEALS 


658,932. June 30, 1948.—Packinc MEMBERS FOR 
STUFFING-BOXES AND Pistons, Ronald Trist and 
Co., Ltd., of Bath Road, Slough; and Leonard 
Bomyer, of the company’s address. 

According to the invention, one or more rigid 
spacing members are provided in or on the annular 
body of a packing member. The packing shown in 
the upper view is suitable for use in a stuffing-box and 
has a thick annular body A with a flexible lip B 
attached to an inner corner. A series of holes C 
pass axially through the body and in each of these 
is a metel spacing rod D having a length slightly 
less than the unstressed axial length of the body. 


B 
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When the member is inserted in a stuffing-box the 
body is compressed until the load is transferred to 
the rods. In the course of manufacture the rods 
are pressed into holes previously moulded in the 
rubber body. The member shown in the lower view 
is of the cup leather type used on pistons. Its body 
E has pas ribs F and spacing rods G. A modifi- 
fied packing suitable for forming a complete ‘seal 
between two concentric surfaces is also described 
in the specification.—May 30, 1951. 


. June 8, 1949.—SHarr GLanps, Tate 
and Lyle, Ltd., and Joseph Frederick Yetman, 
both of Thames Refinery, Silvertown, London, 
E.16 


Referring to the drawing, the gland is intended 
to prevent the escape of fluid from one side to the 
other of a member A along the surface of a rotating 
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shaft B. It is assumed that a hi h-pressure fluid 
is in contact with the shaft to the right of the 
ber. A sleeve C slidably mounted on the shaft 
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for instance, air. This inlet is in communication, 
throuch openings with two conduits @ and H 
attached to the lateral walls of the rotor, each of 
these conduits having the shape of a cylindrical 
Spire: with spaced loops. Thus, the rotor resembles 
& double-threaded screw with spaced threads. The 





projects at one end into a stuffing-box D secured to, 
or formed integral with, the member. The sleeve 
is provided with a conical seating Z. A rubber 
joint ring F on it makes light contact with the inner 
wall of the stuffing-box. At its end remote from the 
stuffing-box the sleeve has a threaded plate J 
screwed up against a collar H. Studs threaded into 
holes in the stuffing- a ses? through clearance 
holes in the plate J. iral springs are mounted on 
the studs between the plate and the stuffing-box, the 
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extent of movement of plate being limited by collars 
on the studs. An internally threaded cap K on the 
threaded end of the sleeve locates a joint ring Z on 
the end of the sleeve. For ease of assembly and dis- 
mantling the ring L is preferably made in two semi- 
circular halves. The operates in the following 
manner :—Fluid pressure acting on the right-hand 
end of the sleeve and the springs urge the sleeve to 
the left, causing the joint ring to bear against a 
conical seating formed on the shaft. In this way 
an effective sealing is produced between the shaft 
and sleeve. The pressure of the fluid bearing on the 
joint ring F forces it on to the tapered seating ZL, so 
causing the ring to expand and form a leak-proof 
joint against the inner wall of the stuffing-box. 
Slight end play of shaft or wear of the packing 
ring is automatically compensated by corresponding 
movement of the sleeve under the influence of the 
fluid pressure and springs. In a similar manner the 
fluid pressure holds the ring in constant sealing 
engagement with the seating and wall as the sleeve 
moves to the left due to wear of the ring. A modified 
form of gland designed for cases where the pressure 
to the left of member is higher than the pressure 
to the right or when atmospheric exists 
to the left of the member and a vacuum to the right 
is also shown in the specification.—May 30, 1951. 


INSTRUMENTS 


654,129. September 17, 1948.—Liqum LeEvEL 
Inpicatinc Means, Bror Wilhelm Stromberg, 
of Vartagasverket, Stockholm, 5, Sweden. 

As shown in the drawing, a float A supports 3 
magnet B resting upon the surface of the liquid C 
in a sealed container D made of sheet aluminium. 
The vertical movement of the float is guided by a 
rail Z, so arranged that one end of the magnet is 
close to the container wall. The magnet can be of 
the permanent bar type, horseshoe shaped, or an 
electromagnet. Outside the container wall and 
close to the magnet, is mounted a liquid-filled tube 
F, which is without any hydraulic connection with 
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the container. In the liquid G a follower H is 
drawn toward the magnet. follower is without 
any bond to the magnet and consists of a hollow 
sheet iron sphere. The density of the liquid is 
so adjusted that the volume of liquid displaced 
has the same weight as the sphere. By 
this means the follower is freed from gravitational 
restraint and follows the magnet by reason of its 
attractive forces, rolling in a vertical path against 
the wall of the tube.: The tube F is made of glass 
through which the pogition of the follower and thus 
of the float, can be observed directly.—June 6, 1951. 


BURNERS AND SPRAYERS 


654,058. January 30, 1947.—BuRNER For BURNING 
VapPoRIsED Hyprocarsons, N.V. - Philips’ 
Gloei ‘abrieken, of ingel, Eind- 
hoven, The Netherlands. 

This invention relates to a burner for burning 
vaporised h; with a non-luminous flame. 
As shown in the drawing, vaporised hydrocarbons 
are supplied to the burner through a tube A. The 
compressed combustion air, which has a tempera- 
ture of at least 300 deg. Cent., is led to the burner 
through a tube B. This air is preheated by exhaust 
flue . Ina C is a cylindrical partition 
D, by which a chamber E is formed around the 
upper open-ended portion of tube A, which com- 
municates with the C by means of a slit F 
between the bottom of the partition D and the base. 
The upper portion of the tube, which has a diameter 
of, say, 10mm, has provided in its wall a number of 
apertures G@ offering narrow of not greater 
than 1-5mm in diameter, into the tube A. During 
the operation of the burner the compressed combus- 
tion air flows through the apertures @ into the tube, 
where the combustion zone of the vaporous hydro- 
carbons is formed. The combustion air in this zone, 
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as @ result of its great velocity, is in a state of 
turbulence, so that in this zone a mixture of the 
vaporous hydrocarbons and the ion air 
is obtained in a very short time, the vaporised 
hydrocarbons thus being burnt with a non-luminous 
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flame. The burner has on it a cylindrical shell H 
for shielding the flame, the shell having an annular 
bottom which fits around the upper portion of the 
tube and supports a tripod on which is arranged a 
piece of gauze J which serves as a flame spreader.— 
June 6, 1951. 


ELECTRICAL ENGINEERING 


653,758. April 14, 1948.—Etecrric Brakes, 
Societe Electro Mecanique de L’Aveyron, 
of Route de Severac, Rodez (Aveyron), France. 

In the drawing is illustrated the general arrange- 
ment of the brake, with the exception of the electro- 
magnet windings and the rotor cooling or ventilating 
fins G, which are shown di tically. It 
consists of a body A fixed to the frame of the 
vehicle, inside of which is housed a magnetic metal 
rotor B rigid with a shaft C, which is intended to be 
subjected to the braking action. Inside the body, 
on either side of the rotor, are fixed electromagnets, 

each of which is constituted by a pole piece"D and a 


B 


He, 









No. 653,758 


winding or coil Z, insulation between the coil and 
the pole piece being, for instance, ensured by an 
insulating layer F. This coil can be connected, 
through a switch, with a source of current. When 
electric current flows through the coils of the pole 
pieces, the rotor, which revolves together with 
shaft, intersects the lines of force of the magnetic 
field produced by the energising of the electro- 
magnets, and is thus subjected to a powerful 
braking effect corresponding to the creation of eddy 
currents inside the rotor. The energy of the eddy 
currents is transformed into heat which is to be 

—~ : sp ond of constructing the windings 
and the cooling are given in the specification.— 
May 23, 1951. y 


STRUCTURAL ENGINEERING 
653,861. May 24, 1948.—Tusvurtar Scarrotpinc, 
Ernest Goodall Malthouse, of Cliffe Field 
Works, Derbyshire Lane, Sheffield, 8. 
Referring to the drawings, standards A intended 
to be erected at a predetermined distance apart, 
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carry welded sockets B of, say, 2°/in internal 
diameter to receive a length of tube C of 2in outside 
diameter. The sockets are stiffened by gussets D. 
The open end of each socket is longer on the 
lower side than on the upper side. Each end £ 
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of the tube CO is cut at 45 deg. and the length of the 
tube is such that the distance between the points 
auntie he Reabeenpewwete tt: pelnie Get» pair 
of sockets. With the tube in the position shown, 
one end of the tube is inserted into one of the 
sockets, the slight tilting of the tube permitting 
the point # at the other end to pass the point / 
of the socket at that end, after which the angular 
end Z combined with the slight diametral clearance 
between the other end of the tube and the socket, 
permits the tube to reach the position shown in 
the lower view, the one end of the tube substantially 
reaching the standard inside the socket and the 
other end of the tube resting on the lower side of 
the other socket. The tube is then retracted slightly 
in one socket and rotated through 180 deg. to bring 
the ends to the position shown. A pair of locking 
pins H carried by a curved plate inserted through 


holes prevents displacement of the tube. Various ~ 


modifications and applications are also shown in the 
specification.—May 30, 1961. 
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Forthcoming Engagements 


Secretaries of Inetitutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetinge. In all cases the Tram and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Plant Engineers 

Tues., July 3rd.—BirmincuaM BrancH: All-day visit 
to Manchester Oil] Refineries and Petrochemicals, Ltd. 

Wed., July 4th.—E. Miputanps Brancy: Evening 
Visit to British Plaster Board, Ltd., East Lake. 

Wed., July 1lth.—E. Lanes, Branon: Visit to Small 
and Parkes, Herdkam Vale, Manchester, 12.45 p.m., 
for lunch, afternoon vigit and tea. 

Thurs., July 12th—NrEwcasTLE UPON TYNE BRANCH: 
Roadway House, 8, Oxford Street, Newcastle upon 
Tyne, ‘‘ Oi] in Industry,” 1. A. Howden, 7.30 p.m. 

Wed., July 18th.—E. Miptanps Branon: Evening 
Visit to General Refractories, Ltd., Worksop. 

Sat., July 21st —Brewonenam Brancw: Morning Visit 
to B.E.A., Hams Hall “‘B” Station. 


Institution of Mining Engineers 
Wed. to Fri., July 4th to Gth—Summer Meeting, 
Nottingham. 


Institution of Sanitary Engineers 
Fri., July 6th.—Caxton Hall, Westminster, 8.W.1, 
Annual General Meeting, 5.15 p.m., “ From Thames to 
Tap,” Gordon Carter, 6 p.m. 
Sat., July Ith.—Visit to Metropolitan Water Board 
Laboratories, New River Head, Rosebery Avenue, 
E.C.1, 9.45 a.m. 


International Conference of Naval Architects and Marine 
Engineers, 1951 


Thurs., July Sch. —Newoastie a Tyne: Literary 
and Philosophica! Societ; estgate Road, “U.S. 
Fleet Maintenarce and Battle Damage Repairs in 

the Pacific during World War II,” Ralph K. James ; 

“ Stresses in Propellers and Propeller Shafting under 

Service Conditions,” 8. F. Dorey, 10 a.m. 


Royal Meteorological Society 


Wed., July 18th.—Summer Meeting at East Malling 
Research Station, East Malling, Maidstone. 





Launches and Trial Trips 


CoRNWALL, motor cargo liner ; built by Alexander 
Stephen and Sons, Ltd., for the Federal Steam 
Navigation Company, Ltd.; length 460ft, breadth 
62ft 6in, depth t 3in, load draught 26ft 6in, 
deadweight 9800 tons ; sea speed 16 knots. Launch, 
June 2ist. 

WEsTERN Coast, cargo vessel ; built by the Goole 
Shipbuilding and Repairing Company, Ltd., for 
Coast Lines, Ltd.; length b.p. 220ft, breadth 
35ft, depth to shelter deck 21ft, deadweight 1250 
tons; British Polar diesel engine, 1140 b.h.p. at 
250 r.p.m., speed 12 knots. Launch, June 19th. 

Care Sr. Mary, diesel research trawler; built 
by Hall, Russell and Co., Ltd., for the Crown 
Agents for the Colonies; length overall 117ft, 
breadth moulded 25ft, depth moulded 12ft 6in; 
diesel engine supplied by National Gas and Oil 
Engine Company. Ltd., 350 b.h.p. at 550 r.p.m. ; 
8.L.M. reverse reduction gearing. Trial June 13th. 
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Port. NExson, rated cargo vessel; pyjl; 
by Harland and Wolff, Ltd., for the Port Ling. 
length between ndiculars 460ft, breadth, 
moulded 64ft 6in, depth moulded to upper deg 
4lft 6in, gross $160; Harland-}}urmej 
and Wain, single acting, two-cycle opposed pisto, 
oil engine, seven cylinders 7 diameter 
2000mm combined stroke, 112 r.p.m.; two vertical 
moultitubular boilers, three W. rr Allen 295kw 
diesel generators. Launch June 19th. 


STANBURN, cargo ship; built by the Burntislang 
Shipbuilding Company, Ltd., for the Stanhope 
Steamship Company, Ltd.; length between per. 
pendiculars 436ft, breadth moulded Svft ¢in, 
depth to shelter deck 38ft llin, deadweigi:i, 10,309 
tons, draught 25ft 10in; Hawthorn-Doxiord jj 
engine, four cylinders 600mm diameter by 2320mn 
combined stroke, a to burn heavy fuel 
3300 b.h.p., one multitubular boiler snd on 
vertical composite boiler. Launch, June 2(th, 


Brrrish Viscount, motor tanker; built 
Swan, Hunter and Wigham Richardson, Lid., fo; 
the British Tanker Company, Ltd.; length bp, 
463ft 54in, breadth moulded 61ft 9in, depth moulded 
34ft lin, deadweight 12,167 tons on summer 
draught 27ft 7}in; twenty-seven cargo oi! tanks, 
four 270 tons per hour oil cargo pumps, steam deck 
machinery; Swan Hunter Doxford oil! engine, 
four cylinders, 3100 b.h.p. at 105 r.p.m., two 
Scotch multitubular boilers. Service speed li} 
knots. Trial, June 20th. 


Port TownsviL1ez, refrigerated cargo vessel; 
built by Swan, Hunter and Wigham Richardson, 
Ltd., for the Port Line; length between perpen. 
diculars 460ft, breadth moulded 64ft Gin, depth 
moulded to upper deck 41ft 6}in, deadweight 
10,700 tons, load draught 28ft 84in; Wallsend. 
Doxford oil engine, six cylinders 725mm diameter 
by 2250mm combined stroke, 7500 b.h.p. at 114 
r.p.m.; two vertical Cochran boilers, three W. H, 
Allen 295kW diesel generators, service speed 
15} knots. Launch, June 2\st. 


Sravix, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., for Aktieselskapet 
Har and Aktieselskapet Hartank, Oslo; length 
between perpendiculars 465ft, breadth moulded 
63ft 6in, depth moulded 36ft 3in, load draught 
28ft ljin, deadweight 13,575 tons; twenty-seven 
cargo oil tanks, two pump rooms, four steam 
horizontal Duplex pumps ; steam deck machinery ; 
Wallsend-Doxford oil engine, four cylinders 670mm 
diameter by 2320mm combined stroke, 3750 b.h.p. 
at 100 r.p.m., two multitubular boilers, service 
speed 12} knots. Trial, June 20th. 





Catalogues 


G. anp J. Wetr, Ltd., Cathcart, Glasgow, 8.4.— 
Publication deecribing economiser condensers. 

GranTHaM Borer anp Crank Co., Ltd., Grantham, 
Linces.—Leaflet describing range of standard boilers. 

Davin Brown Macurive Toots, Lid., Manchester.— 
Leaflet describing the MT-V spline hobbing machine. 

Horxrysons, . Ltd., . Huddersfield.—Booklet 5100, 
giving a brief history and an outline of present activities. 

AtpRIDGE TooL aND ENGINEERING Co., Ltd., Ald- 
ridge, Near Walsall, Staffs.—Standard and special tool 
catalogue. 

Hotman Bros., Camborne, Cornwall.—Leaflet No. 
D.1096/51, illustrating and deseribing SL.280 Sinker. 
Airleg combination. 

C. C. WaxkeEFIELD anp Co., Ltd., 46, Grosvenor 
Street, London, W.1.—Publication entitled ‘‘ Steel 
Works Lubrication.” 

Hits (West Bromwicn), Ltd., Albion Road, West 
Bromwich.—Brochure giving details of ‘‘ Hills Presweld 
School Construction.” 

British TyRE AND RuBBER Co., Ltd., Herga House, 
Vincent Square, London, 8.W.1.—Booklet dealing with 
conveyor belt maintenance. 

ELecTRroMaGNeEts, Ltd., Boxmag Works, Bond 
Street, Birmingham, 19.—Leaflet No, 50, giving details 
cf electromagnetic clutches. 

SHarpLes CentTrRiFuGsEs, Ltd., Woodchester, Stroud, 
Glos.—Bulletin No. 351, dealing with purification of 
heavy boiler oil for diesel engines, 

British Jerrrey-Diamonpb, Ltd., Sternard Works, 
Wakefield, Yorks.—Catalogue No. 1462, illustrating and 
describing ‘‘ Spiro ’’ compressed air turbines. 

Burton, GrirrirHs anv Co., Ltd., Small Tools 
Division, Montgomery Street, Birmingham, 11.— 
Schedule of small tools, British, American and European. 

Davip Brown Founpries Co., Penistone, Near 
Sheffield.—Publication illustrating the composition, 
manufacture and application of Taurus bronze castings. 
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Slough to Sydney, Rotherham to Rio 


A shareholder writes: “The maps accompanying the annual report of 
Bell’s fascinate me. The Trade Symbol must be familiar from China to 
Peru. Surely the salamander travels to the farthest edges of the earth. 
Slough is known in Sydney, Rotherham in Rio.” By alliteration’s aid 
Antwerp to Ahmedabad, Reykjavik to Rangoon, might be added from 
the comprehensive list of places. Where engineering begins and in- 
dustry expands, Asbestos in different forms and usages, each of special 
character and purpose, is the proved, trusted, obedient servant. Packings, 
jointings, insulations are among the essentials; no longer is the sala- 
mander a remote legend, but an industrial fact the wide world over, 
Asbestos being on the far-flung air-routes and in the structure and service 
of the planes themselves, in jet aircraft no less. Our annual report was 
enfolded in “ an illustration of one of the most spectacular achievements 
in insulation ever attempted anywhere in the world.” That was on 
Horten Spheres at the Government of India Fertilizer Factory at Sindri, 
Bihar. Rotherham, in our Shareholder’s letter refers to W. N. Baines & 
Co., Ltd., one of our Group of Companies. Valves and steam fittings 
made by Baines excel in. design, quality and craftsmanship and carry 
their own fame. At Slough and at Rotherham the maps exhilarate us 
in speeding to the summons of engineering at home and abroad, from 

Glasgow to Gwelo, from Cardiff to Ceylon. 


You have but to ring Bell’s and we are instantly at 
your command 


BELL’S ASBESTOS AND ENGINEERING LIMITED 
SLOUGH (phone 20211) BUCKS 
25 Branches (including 12 in the Dominions) 
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Ask for a copy of our pamphlet 
‘“* THE GLENFIELD RECOIL VALVE "’ 


BOMBAY: 9 WALLACE STREET, FORT P.O. BOX 443 
CALCUTTA: FAIRLIE HOUSE, FAIRLIE PLACE P.O. BOX 2115 
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BAILEY-JERGUSON 


TRUSCALE 


REMOTE LIQUID LEVEL INDICATOR 


Accuracy has not been sacrificed to rugged 
construction and dependability in this new 
instrument suitable for land or marine service. 


SEND FOR APPLICATIONS : BOILER WATER LEVEL 
CATALOGUE DEAERATING TANKS - STORAGE VESSELS 
No. EJ 120 HOT WATER TANKS - FEED WATER HEATERS 


BAILEY METERS & CONTROLS LTD. 


PROGRESS WAY, CROYDON. Tel.: CROydon 4191 




















BRITISH INSTRUMENT EXHIBITION—JULY 4th-I4th 
ROW D, STAND 5, NATIONAL HALL, OLYMPIA 
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PUBLIC NOTICES 


UNIVERSITY OF ABERDEEN 
NATURAL PHILOSOPHY DEPARTMENT 


LECTURER IN ENGINEERING 
MATHEMATICS 


Applications are invited for the = of LEC- 
TURER IN ENGINEERING MATHEMATICS 
—- and Applied Mathematics and 

thematical Physics). The Lecturer’s main 
duties will be to teach Honours students in engi- 
neering science, and to advise on mathematical 
aspects of the research of the Engineer 
Department. Salary in the range of £110u by £50 
to £1300 with F.S.5.U. and children’s allowances. 
Initial acco! to qualifications and 
experience. The University pays a proportion of 
furniture removal expenses. 

Applications should reach the Secretary to the 
University (from whom forms of application and 
conditions of appointment may obtained) 
not later than lst August, 1951. 


H. J. BUTCHART, 


Secretary. 
The University, Aberdeen. E9040 





UNIVERSITY OF ABERDEEN 


LECTURESHIP IN ENGINEERING 


plications are invited for a LECFURESHIP 
NGINEERING. Salary £550 by £50 to £800, 
F.8.8.U. and family allowance. The Uni- 
versity pays a part of removal expenses. Candi- 
dates should hold an Honours Degree in Mechanical 

eering have had industrial and/or 
research experience. 

Applications should reach the Secretary to the 
University (from whom forms of application and 
conditions of appointment may be obtained) 
noi later than 27th July, 1951. 


H. J. BUTCHART, 
Secretary. 
E9041 


nN 
wi 


The University, Aberdeen. 





UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ENGINEERING 
ASSISTANT 


Applications are invited for the post i 
ASSISTANT my the Department of Engin 
Salary £450 


possess an 
onours Degree in ae a be particularly 
interested in applied mechanics. 

Applications, containing the names of two 
referees, should reach the Secretary to the Uni- 
versity by 2lst July, 1951, from whom further 
details may be obtained. 

June, 1951. E9025 





THE UNIVERSITY OF 
MANCHESTER 


LECTURERS IN ENGINEERING 


Applications are invited for the following posts : 
ONE SENIOR LECTURER IN ENGINEER- 
ING; ONE LECTURER IN ENGINEERING. 
scales for Senior yy £1150 by £50 
to £1500, and for Lecturers, £500 by £50 to £900 by 
£50 to £1100. Initial salary according to quali- 
fications and ex; mce. Membership of F.8.8.U. 
and children’s allowance scheme.—Applications 
~ = submitted not later than July 15th, 1951, 
the Kegistrars, The University, Manchester, 13, 
i whom further partic and application 
forms may be obtained. 49075 





UNIVERSITY COLLEGE OF 
SWANSEA 


SENIOR RESEARCH STUDENTSHIP 


Applications are invited for a SENIOR 
RES&“AKCH STUDENTSHIP in ENGINEER- 
ING tenable for one year from October Ist, 1951, 
with the possibility of renewal for a second year. 
Applicants should have qualifications in Mathe- 
matics, Physics, Chemistry, Engineering or 
Metallurgy. The value of the Studentship will be 
within the range £400 to £500 per annum.—Further 

iculars may be obtained from the Registrar, 

niversity College, Singleton Park, Swansea, by 

whom applications must be received se 
£9072 





EGYPTIAN GOVERNMENT 
FAROUK | UNIVERSITY, ALEXANDRIA - 


pplications are invited for the following 
PROF ESSORSHIPS at the Faculty of Engineer- 
ing :—Naval Architecture and Marine E; eering ; 
Power Stations (Mechanical); Strengtn of Mat- 
erials and Sanitary Engineering. 

Candidates must possess Ph.D. or higher quali- 
fication, University te , practical experience, 
original researches and pubucations. The appoint- 
ments will be on contract for two years, renewabie, 
at a salary to be fixed according to qualncations 

and experience, and become eective from date 
of taking up duties. Travelling expenses to Egypt 
and return on "rca, of a specified contract 
period will be paid. 

Applications, giving full details, should be sub- 
mitted to the Director-General, Egyptian Educa- 
tion Bureau, 4, Chesterfield Gardens, Curzon 
Street, London, W.1, so as to be received not later 
than 25th July, 1951. E9039 


THE ENGINEER 


PUBLIC NOTICES 


UNIVERSITY COLLEGE OF 
SWANSEA 


LECTURER IN METALLURGY 


Applications are invited for the post of LEC- 
TURER IN METALLURGY. Salary on the 
scale £550, rising annually a £50 to £1100 per 
— = with _- elficiency bar at £850. Further 
— y be o btained = . oe Registrar, 

niversity College, Singh Swansea, by 
whom applications must be cetoval without 
delay. E8971 








OLDHAM EDUCATION 
COMMITTEE 


MUNICIPAL TECHNICAL COLLEGE 


Principal: E. M. STODDART, B.Sc., Ph.D. 
(London, Ph.D. (Dun- im), F.B.L.C, 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


GRADE “A” ASSISTANT 


Applications are invited for the appointment of 
a GRADE “A” ASSISTANT in the Department of 
Mechanical Engineering. Candidates should be 
qualitied to teacn Workshop Tneory and Practice 
up to the fina] year of the Vity and Guilds Course 
and National Certificate subjects up to at least 
the second year of the course. The minimum 
qualifications required are either a Higher National 
Certiticate in Production Engineering or the City 
and Guilds Final 


room experience in industry wil) be an advantage. 

Salary will be in accordance with the Burnham 
Technical Keport, 1951, for Grade “ A’ Assistants, 
namely, £375, rising to £630 per annum, together 
with approved additions for degree and training : 
allowance is made for previous and indus- 
trial service. Forms of application and further 
particulars may be obtained m the under- 
signed, to whom they should be returned within 
fourteen days of the appearance of this advertise- 


ment. 
MAURICE HARRISON, 
Director of Education. 
Education Offices, 


Union — West, 
Oldha: 


9th wt une, 1951. E8962 





GATESHEAD EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE, DURHAM 
ROAD, GATESHEAD 


J. 8. ELLIOTT, ron = Eng., 


Principal : 
A.M.L.Mech.E., M.LP 


Applications are invited for the post of ASSIS- 
TANY Grade B in the Department of Engineering, 
to take work up to National Certilicate Standard. 

Candidates should be graduates of a British 
pene rene or possess equivalent qualifications, 
have had suitabie industrial and some teach- 
ing experience. They will be expected to teach 
nd a — together 
with Engineering Science and Engineering Drawing. 
Duties to commence on ist September, 1951, 
or as soon thereafter as possible le. 
ry scale: Grade B: £450 by £25 to £725, 
together with appropriate allowances for degree 
and tr. Approved industrial experience 
after tne age of 21 years will rank for incremental 
pur, up to a maximum of 12 increments. 
An application form may be obtained on receipt 
of a stam) addressed, 
should be returned to the undersigned within a 
fortnight of the appearance of this advertisement. 


W. N. HOWARD, 
Director of Education. 
Education Office, 


Prince Consort Road, §8., 
Gateshead, 8, 


1stn June, 1951. E8966 





OLDHAM EDUCATION 
COMMITTEE 


MUNICIPAL TECHNICAL COLLEGE 


Principal: E. M. STODDART, rl Ph.D, 
(London), Ph.D. (Dunelm), FBI 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


ASSISTANT GRADE “B” 


Applications are invited for the appointment 
of a Full-time gp oely GRADE “B” in 
the Department of Electri cal Engineering. Candi- 
dates snould possess Graduate qualifications and 
should have had experience both in industry and 
in the teaching of Electrical Engineering subjects. 
The ability to teach mathematics to electrical 

engineering students would also be expected. 

‘Tne salary will be in accordance with the Burn- 
ham (Further Education) Keport, 1951, for Grade 
“5B” Assistants, namely, £450 by £25 toa maximum 
of £725 per annum, with approved additions for 
degree and trai: 

¥orms of application and further —— 

may be obtained fram the undersigned, to whom 
they should be returned not later than 14 days 
after the date of appearance of tnis advertisement. 

MAURICE HARRISON, 
Director of Education. 
Education Offices, 


Union Street West, 
Oldham. E8961 


PUBLIC NOTICES 


OLDHAM EDUCATION 
COMMITTEE 


MUNICIPAL TECHNICAL COLLEGE 


Principal: E. M. STODDART, B.Sc., Ph.D. 
(London), Ph.D. (Dunelm), F.R.1.C. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


LECTURER 


Applications are invited for the appointment 
of a full-time LECTURER in the Department of 
Electrical oe Candidates should possess 
Graduate = cations and should have had 
—— oth in industry and in the teaching 
of Electrical Engineeri: subjects, including 
Electronics and Advan Mathematics. 

The salary will be in accordance with the Burn- 
ham (Further Education) Report, 1951, for Lec- 
turers, namely, £900 by £25 for a maximum of 
£100u per annum. 

Forms of application and further particulars 
may be obtained from the undersigned, to whom 
they should be returned not later than 14 days 
after the appearance of this advertisement. 


—— HARRISON, 
ector of Education. 
Education Offices. 
Union Street West, 
Oldham. E8963 





SOUTHEND WATERWORKS 
COMPANY 


APPOINTMENT OF DEPUTY CHIEF 
ENGINEER 


Applications are invitea from qualified persons 
for the above appointment at a commencing ~ same 
between £1500 aad £17UU per annum, according to 
the age, experience, &c., of the successful candidate. 

A house of reasonable size will be available. 

Applicants should possess wide knowledge of 
the design, construction and operation of water- 
works of some magnitude. Experience of ab- 
straction and treatment of river waters would 
be of value. 

Candidates should not be more than 45 years of 


age. 

‘The appointment (which will be terminable by 
aye months’ notice on either side) will be subject 

d to the C y’s contributary super- 

pdb po nc (details of — are availaple), 
_ a satisfactory medical report. 
d “* Deputy Chief Engi- 
aan ” stating age, qualifications and experience, 
accompanied by copies of three recent testimunials, 
and the names and addresses of three persons to 
whom reference may be made, should be sent to the 
undersigned not later than July 16th, 1951. 


WALTER FIDKIN, M.LC.E., 
Chief Engineer. 
13, Cambridge Road, 


Southend-on-Sea, 
June 21st, 1951. 








E9033 





SUDAN GOVERNMENT, 
THE PUBLIC WORKS DEPARTMENT 
ROAD ENGINEER 


The Public Works Department requires a ROAD 
ENGINEER, aged 32-40 years, for service in the 
Sudan. Tne duties consist of the location and con- 
struction of new ro 

Candidates should be A.M.LC.E. (or equivalent 
qualidcations) and have a sound knowledge of 
road locatiun and soil stabilisation. They snould 
have had extensive experience of all kinds of road 
construction, particularly construction of low- 
cost roads with modern n 

Appoiotment will be on short term contract for 
@ period of two years, with or without eligibility 
for bonus, as may be agreed. Salary ranges from 
££.771 to £#.1312 if contract provides for a bonus 
and from £K.322 to Brom aes if it does not. 

A cost-of-living allowance is at present payable 
from “2H 142 to £5.352 per annum, according to 
the number of dependants. There is at present 
no income tax in the Sudah. An outfit allowance 
of £4.60 is payable on appoiatment, subject to 
certain limitations. Free e on appointment. 

Further particulars and application form may 
be obtained on written application from the Sudan 
Agent in London, Wellington House, Buckingham 
vo J London, S.W.1. Please mark envelopes 

Road Engineer P.W.D. 4/104/8.” E3970 








LONDON COUNTY COUNCIL 
CHIEF ENGINEER’S DEPARTMENT 


(a) CIVIL ENGINEERING seers and 
(b) CIVIL ENGINEERING DRAUGHTSMEN 
required in connection with main dr a works 
generally and for design of large diffused air and 
sludge digestion plants and ancillary works in 
— for extensive development of the 
uncil’s sewage ee works. Oppor- 
tunities may be available later for a limited number 
to take part in supervision of the construction of 
the works. 
Candidates should be good draughtsmen, and 
for — (a) should have had design experience. 
: (a) up to £530 a year; (b) up to 
167s. ‘6d. @ week. 


(Bates of pay pea 7 at present subject to 
an addition of 10 per cent.) 

Application forms 

— addressed foolsca 

, County estminster Bridge, 

days of appoat 51/30 returnable within fourteen 


this advertisement. 
Canvassing disqualifies. (735.) E8793 


btainabl, AL 





by 
envelope to Chief 





oe 29, 
PU 


June 29, 
PUBLIC NoTIORs 


at 
MANCHESTER CORPORAT; 


HIS MA 
WATERW ERWORKS 


HAWESWATER | A QUEDUcy paperAnTME 


APPOINTMENT Of ASSISTAy 


ENGINEEAS assisTA 


Applications are invited for ihe wale 
Engineering appointments ;:; : 
the supervision, &c., of the w a. te Poe 
of the Haweswater Aqueduct, ae ie) 

rogress :— 

ASSISTANT BSSIREERS (Class 1); 
per annum, £780-£11 ‘ 

lyme ge ENGINEERS | 
per annum, £570-£760. 

ASSISTANT ~: + lemme (Class 11 ; 
per annum, £470-£575 

a salaries will be ’ 
above its according to gu 
experience. Where Aassistan: i ing 
I) possess appropriate specialis.d expe 
tunnelling, the commencing saiiry wil} by 
than £900 per annum. 

Assistant Engineers (Classes 1 and )) 
provided with housing accomm. ‘ation a a 
able rental. Accommodation 
some cases for Assistant Engineers (C: lass Lh 

The appoiatments will be to the ‘tome 
of the Corporation and for the period requ 
the construction of the Haweswater 
which will extend over a further 3 to 3} ye 
comprises tunnels, covered channels, pipe 
special works. 

The successful applicants wil! be requ 

pass a medical examination, to contribute 
Corporat cope pnnustioe Sd 
z —— to the Standing Orders of the 

Applications, stating (1), age, (2) education 
training, (3) professional se ations, ry 
ence in the preparation of plans and cong 
of waterworks or other civil en; gineering 
also indicating the class of appointment ay 
for, must be accompanied by = ~ = u 
testimonials and addressed to ons and 
“ Application for Engineering fro. at (Colon 
Haweswater Aqueduct,” so as to be receiva mildings, | 
later than the 16tn July, 1951. pase ment 

a in any form is prohibited, and, 

any of the Council o 
pos cm be disclosed in writing to me, t 


PHILIP B. DINGLE ORKS 
Town Cle 


pere are ¥ 
Cc 

BsTANT 
vey 
pie ork 
by m ont! 
ppointiner 
(Class If) tenn 
th ($614 D 
xg of exchi 
noe and 
yable at 
followi 
o officer 


fixed 


ted ¢ 
r+ 
rst tour © 
decreasi! 
ome tas is 


veering. € 
with 


eer 
bai Kin 





a fort 
write, 





Town Hall, EN 
Manchester, 2, 


June, 1951. E90 





ADMIRALTY 


ADMIRALTY RESEARCH AND DEvEig 
MENT ESTABLISHMENTS 
orks. 
f 
Graduat 


cording 
Non-Gri 
propria’ 


ELECTRICAL AND/OR MECHANI 
ENGINEERING DRAUGHTSMEN 


Vacancies exist for ELECTRICAL 
MECHANICAL ENGINEERING DRAUGH 
MEN in Admiralty Research and Develop 
Establishments located in the vicinity of 
mouth, Portsmouth, Teddington (Mbidlesex) 
Baldock, Herts. 

Draughtsmen ag in light o 
electro-mechanical, precision mechanical 
electronic equipment are particularly needed, 

Candidates must be British subjects of 21 
of age and upwards, who have had practical 
shop experience (preferably an apprentice 
together with drawing-oifice experience. 

Appointments will be in an _ unestabli 
capacity, but opportunities may occur for quali 
staif to compete for established posts. 

The salaries offered, depending on age, ey 
po ability and place of duty, will be witha 

e £320-£560 p.a. 
ostel accommodation is 
establishments. 

Applications, stating age and details of tech 
qualidcations, apprenticeship (or equivale 
workshop and drawing-oilice experience, shoul 
sent to Admiralty (U.E.11, Room 83), £ 
Hotel, Bath, quoting DM/R.D. i 
monials should not be forwarded with applica 
Candidates required for interview (at Londo 
Bath, whichever is nearer) will be advised wit 
two weeks of receipt of application. 9032 


available at » 





MINISTRY OF SUPPLY 
PRINCIPAL SCIENTIFIC OFFICER } 


ENGINEERS are invited to apply for 
following unestablished appointments in the gi 
of PRINCIPAL SCIENTIFIC OFFICE 
Ministry of Supply, London Headquarters: 
(Ref. C355/51A): to take charge of a se 
reasponsible for initiation and co-ordination 
research and development work on aircraft pre 
cabins, and associated meres and equipmej 
the supervision of such installations in military# 


civil aircraft ; crew safety measures associa 


ca — kno’ 
craft design nd installations essed 
2) (itee C 356, SIA): Se control a Podion ea] 
sible for co-ordinating investigations with me 
nical engineering problems in connection 
aircraft development. A good knowledge 
aircraft design and construction is essential 
experience of Ministry of Supply procedure 
be of advantage. Candidates must be 
least thirty-one years of age and possess 4 fl 
or Second-Class Honours Degree in Mech 
Engineering. Experience in the duties outl 
is necessary. Saiary according to age, qual 
tions and experience witnin the range £100) 
£1375. Rates for women somewhat lower. 
carries benetits of £.3.3.U.—Application 0 
obtainable from Ministry of Labour and Natit 
Service, Technical and rors Register 
York House, Kingsway, W.C.2, q appropn 
reference mumber. Closing date Bist aly, 





5 
t 
j 


1 29, ine 29, 1951 
BS PUBLIC NOTICES 


RATiCM His MAJESTY’S COLONIAL 
Ss SERVICE, MALAYA 


PARTMENT OF DRAINAGE AND 


ED 
ver IRRIGATION 


ASSISTANT CIVIL ENGINEERS 


re are several vacancies in the Department 
Mrainage and . Irrigation, aya, for 
giSTANT CIVIL ENGINEERS. The duties 
nde surveys and preparation of designs for 
tion works and water control, execution of 
py contract and direct labour. 
jntment will be on probation for permanent 
pee pable employment in the incremental 
vin dollars by 30 dollars to 1000 dollars per 
th (£614 by £42 to £1400 per annum at present 
: of exchange), initial salary depending on 
‘once and War service. Cost-of-living allowance 
yable at approved Government rates subject 
y*following maxima :—£707 per annum for 
ied officers With — children, £602 per 
™. for married Officers without dependent 
iaren, £336 for single officers. Expatriation 
” which is pensionable, is paid at rates varying 
4126 to £231 per annum. Free es for 
and, if married, for their wives and children, 
ted on first appointment and on leave. 
sous home leave On full pay is granted after 
t tour of three to four years, the length of 
decreasing with length of service. Malayan 
ome tax is payable at low rates. 
tes must be British subjects, aged pre- 
ably between 24 and 35. They must be exempt 
n, or have passed, Sections “A” and “ B” of 
‘LC.E., and have had at least two years’ civil 
ineering experience. Preference will be given 
hose With experience gained in River Catchment 


Bagineers employed by local authorities in the 
ited Kingdom can preserve p tion 


THE ENGINEER 


PUBLIC NOTICES 


MID AND SOUTH-EAST CHESHIRE 
WATER BOARD 


APPOINTMENT OF ENGINEERING 
ASSISTANT 


Apetinetions are invited for the appointment 
of ENGINEERING ASSISTANT on the per- 
manent staff at a salary in accordance with Grade 
rayon of the National Scale of Salaries (£570 

Applicants should have experience in the design, 
construction and maintenance of waterworks 
buildings and structures or similar works. They 
should ype yd be Corporate Members of the 
Institution of Civil Engineers or the Institution of 
Structural Engineers. 

The appointment will be subject to the pro- 
visions of the Local Government Superannuation 
Act, 1937, to the poomns of a medical examination 
and to the National Joint Council Scheme and 
Conditions of Service. 

Forms of sqpienten can be obtained from the 

eer and Manager at the address given below 
and should be returned to him not later than 10 
a.m. on Monday, 16th July, 1951. 

Testimonials will not be uired but the name 

erence can be made 


y: 
The Board cannot undertake to find housing 
accommodation for the successful ——_ 
Canvassing, either directly or i ectly, will 
disqualify and applicants must state whether to 
their knowledge they are related to any Member 
or Senior Officer of the d, 
Cc. J. WALKER, 


Clerk and Accountant. 
Mid and South-East Cheshire Water Board, 
Weaverham Grange, 
Hartford, 
Nr. Northwich, 


Cheshire. E8986 





a form of application and further informa- 

n, write, giving brief particulars of age, quali- 

ions and experience, to the Director of Recruit- 

at (Colonial Service), Colonial Office, Sanctuary 

dings, Great Smith Street, London, 8.W.1. 

pase mention this paper and quote No. 5 
1 





ORKSHIRE OUSE RIVER BOARD 


ENGINEER’S DEPARTMENT 


ENGINEERING ASSISTANTS 
Applications are invited for the followi 
ppintments: ENGINEERING ASSISTANT, 

VELO IV (two posts—one at York and one at 
$ oncaster). 
Candidates should preferably have had experi- 
ce in land drainage and river improvement 
NI orks. 


EN Salary scales :— 

Graduates.— Within £440 to £620 per annum, 
cording to qualifications and experience. 
Non-Graduates with at least three years’ 
UGHimeppropriate training.—Within £470 to £620 per 

5 num, aeoins to qualifications and experience. 
Wan Note.—In both cases progression beyond £575 
ex) be dependent on p the final examination 
an approved professio: eee: 
cu ENGINEERING ASSISTANT, Class III (two 
al pste—one at York and one at Doncaster). 
ed, Candidates must have had experience in land 
7 nage and river improvement works and have 
al ed the final exa: tion of the Institution of 
ce vil Engineers or other approved professional 
mination. 
bli Salary scale : 
ualiig experience. 
— tence and motor-car allowances are 
t ‘abie. 
hin nditions of appointments and forms of appli- 
tion may be obtained from the Engineer, York- 
e — River Board, 21, Park Square South, 


Applicants for further details should state 
eatly for which of the posts it is intended to 


pply. 
H. J. PAUL, 
Engineer to the Board. 
E8984 


Within £570 to £660, according 


18th June, 1951. 





loo 
i: CROWN AGENTS FOR THE 
COLONIES 


CENTRAL ELECTRICITY BOARD 
R 


f 
fF 
3 
| 


ELECTRICAL ENGINEER 


ELECTRICAL ENGINEER (MECHANICAL) 
quired by the Central Electricity Board, Federa- 
on of Malaya, for 3 Doe ww with prospect of 
Tmanency. Salary (including Expatriation Pay) 
ye ae ee equivalent at the pre- 

overnment rate of exchange to £742 a year, 
sing to £1652 a year. Commen sonora: 





MINISTRY OF SUPPLY 


ATOMIC ENERGY DIVISION 


ENGINEER | (UNESTABLISHED) 


ENGINEER I (UNESTABLISHED) required 
by Ministry of ry Establishment in Lanca- 
shire. Candidates, British, of British parentage, 
should have served a regular engineering appren- 
ticeship and either be Corporate Members cf one 
of the Institutions of Electrical, Mechanical or 
Civil —— or possess exempting qualifica- 
tions. msiderable experience in an executive 
capacity in heavy or medium electrical industry 
and very wide electrical background essential ; 
knowledge of instrumentation and high vacuum 
testing an advantage. Duties: to be responsible 
for the organisation and technical ad tration 
of the ——- of electrical and allied equipment 
ordered by Atomic Energy Division. 7, 
£997-£1192 p.a. There will be iodical competi- 
tions for establishment.—Ap 
pw ge! of Labour and National 
and Scientific Register (K), York House, W.C.2, 
quoting D 288/51-A. Closing date 31st sa 1951. 
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PUBLIC NOTICES 
CIVIL SERVICE COMMISSION 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


SENIOR PRINCIPAL SCIENTIFIC OFFICER 


The Civil Service Commissioners invite capes 
tions for a vacancy for a SENIOR PRINCIPAL 
SCIENTIFIC OFFICER in the Building Opera- 
tions Research Unit of the Building earch 
Station. The officer appointed will, for the present, 
be stationed in South Kensington, but it is expected 
that the Unit will eventually be transferred to the 
headquarters of the Building Research Station at 
Garston, near Watford, Herts. 

The su ul candidate will be expected to 
direct and take e of staff engaged on the study 
of productivity and costs of building. This will 
include the application of research methods to the 
study of building processes and to site and factory 
operations. 

All candidates must have been born on or before 
1st August, 1916, and have a First or Second-Class 
Honours Degree some branch of Science or 
Engineering or an ——_ qualification. Good 
experience in research is essential. Experience of 
operational research is a distinct advantage, 
although a lack of such experience would not pre- 
clude the appointment of an otherwise suitable 
candidate. Knowledge of statistical methods is an 


—-. 
Inclusive salary scale (London), £1500 by £75 to 
£1750 (men), £1340 by £75 to £1580 (women). 
Exceptionally a starting salary above the minimum 
may be granted according to qualifications and 
experience. 
‘he post is superannuable under the Federated 
Superannuation System for Universities. 
urther anode and application forms from 
the Civil Service Commission, Scientific Branch, 
Trinidad House, Old Burlington Street, London, 
W.1, quoting 8S 4042/51. Completed application 
forms must be returned by 2nd August, — 
12 





MINISTRY OF SUPPLY 
INSPECTORATE OF ARMAMENTS 
ENGINEER | 


ENGINEER I needed by Ministry of Supply 
in the Inspectorate of Armaments, London. 
Qualifications and experience : recognised appren- 
ticeship and either be Corporate Members of one 
of the Institutions of Civil, Mechanical or Elec- 
trical Engineers, or have passed examinations 
recognised by any of these Institutions as granting 
exemption from Sections “‘ A’”’ and “ B” of their 
exa: tions for Associate Membership. Should 
have a good knowledge of the design of “ special 
to contents "’ containers and be familiar with the 
latest P.I.P. methods in the packaging of Military 
stores to meet all climatic conditions ; experience 
of the preparation of specifications, knowledge of 
various methods of packing and types of materials 
involved and the testing of —— packs. 
A sound a of all types of armament stores 
on —— uties: responsible to the Chief 

tor fort 4 





GOLD COAST 


VOLTA RIVER HYDRO-ELECTRIC 
PROJECT 


Applications are invited for the following posts 
on the staff of the Chief Civil Engineer. 

ACCOUNTANT. rif up to £100 per month. 

CLERK/STOREKEEPER. Salary up to £60 


per month. 

DRAUGHTSMAN/DESIGNER, preferably with 
experience of d of irrigation, water supply, 
— railway works, Salary up to £70 per 
month. 

The above are maximum commencing salaries, 
the actual sums will be decided upon according 
to experience of su candidates. 

passages. Good leave between each tour, 
which will be of 18 months’ duration. 

Applications with particulars of qualifications 
and experience and references to previous employers 
to be sent to the E eers, Sir m Halcrow 
and Partners, MM.I.C.E., Alliance House, Caxton 
Street, Westminster, S.W.1. 

E8989 





LYDNEY RURAL DISTRICT 
COUNCIL 


WATER SUPPLY—CONTRACT NO. 2 


APPOINTMENT OF RESIDENT 
ENGINEER 


Applications are invited for the above appoint- 
ment to supervise the construction of 2 les of 
9in. di ter water main. The work will be 





g to age and experience. Cost of liv Hlowance 
iuivalent to between £336 and £707 a year, 
cording to salary and dependants. Free pas- 
ges. Liberal leave on salary. Candidates 
tween 24 and 35 years of age must have had a 
bod general education and be Corporate Members 
Graduates of the Institutions of Electrical or 
echanical Engineers or possess equivalent quali- 
ations, and have had sound training in both 
ectrical and mechanical engineering with experi- 
hee in the operation and maintenance of diesel- 
ternator generating plant of up to 1000kW 
mits. Experience in an electricity supply under- 
king would be a distinct advan = 
Apply at once by letter, stating age, full names 
block letters and full particulars o: qualifications 
hd experience and mentioning this paper to the 


rown 4, Millbank, 
oni Wl, M.28370.B on both 

er and envelope. The Crown Agents cannot 
ndertake to acknowledge all applications and 


executed by Contract and will be under the 
direction of the Consul Engineers, Messrs. 
J. D. and D. M. Watson, 1.C.E., 18, Queen 
Anne’s Gate, Westminster, 8.W.1. 

The salary is £650 per annum, of which £150 
per annum will be considered a lodg! subsis- 
tence allowance and not subject to P.A.Y.E. 
deduction. The appointment is subject to satis- 
factory service and is expected to t approxi- 
mately six months, and will be terminable by one 
month’s notice on either side. 

Applicants, who should have had experience of 
onille work, should apply in writing to the 
und ed, not later than the 6th July, 1951, 

particulars of age, qualifications and 
experience and enclosing copies of not less than 
two recent testimonials. 
G. D. SPEARING, 
Clerk of the Council. 
B.D.O. Offices 





ill communicate only with applicants d 
br further consideration. ” 


Ww, nD.» 
20th June, 1951. E8977 


Pp of all preservation, identifi- 
cation and packaging of ar t equip ts and 
stores (general policy, design and technical direc- 
tion). Salary: £1050-£1270. Not established, 
periodical competitions for establishment.—A ppli- 
cation forms from try of Labour and National 
Service, Technical and Scientific Register (K), York 
ouse, ingsway, W.C.2, quoting C 363/514. 
Closing date 3ist July, 1951. E9009 








MINISTRY OF SUPPLY 
ROYAL AIRCRAFT ESTABLISHMENT 
MECHANICAL ENGINEERS 


MECHANICAL ENGINEERS are invited by 
the Ministry of Supply to apply for an unestab- 
lished appointment in the grade of Scientific 
Officer at the Royal Aircraft Establishment for 
research into the more fundamental aspects of the 
development of aircraft hydraulics, pneumatic and 
oxygen systems, involving problems of gas and 
liq flow, control — and storage. Candi- 
dates must a t or Second Class Honours 
Degree in Mechanical Engineering or E eering 
Physics, and some works experience is desirable. 
8: will be determined on age and on an assess- 
ment of the successful candidate’s qualifications 
and e lence within the range £380 to £620. 
Rates for women somewhat lower. Posts carry 
benefits of F.8.8.U.—Application forms obtainable 
from the try bour and National Service, 
Technical and Scientific Register (K), York 
House, Kingsway, W.C.2, quoting Ref. C 354/514. 
Closing date, 28th July, 1951. E9006 





MINISTRY OF SUPPLY 
MECHANICAL ENGINEERS 


MECHANICAL ENGINEERS are invited by 
the Ministry of Supply to apply for an unestab- 
lished appointment in the grade of Scientific 
Officer in London headquarters, to originate and 
supervise research associated with mechanical 
engineering problems in the aero-engine industry 
and to represent the Ministry in committee work. 
Candidates must possess a First or Second Class 
Honours Degree in Mechanica] Engineering. Experi- 
ence of —e turbines, preferably design and 
experimental test work, is necessary. Salary will 
be determined on age and on an assessment of the 
successful candidate’s qualifications and experience 
within the range £400 to £650. Rates for women 
somewhat lower. Post carries benefits of F.S.S.U. 
—Application forms obtainable from Ministry of 
—_. and ba) — Technical and 

entific Register or! ouse, Kingsway, 
W.C.2, quoting C 340/51A. Closing date 28th 
July, 1951. E9008 


PUBLIC NOTICES 


COUNTY BOROUGH OF 
BIRKENHEAD 


APPOINTMENT OF WATER 
ENGINEER 


Applications are invited for the appointment of 
WATER ENGINEER to the Corporation at a 
commencing salary of £1250 per annum, rising, 
subject to satisfactory service, by three annual 
increments of £50 and one of £60 to £1460 per 
annum. 

Applicants must be Chartered Civil Engineers 
and have had a wide and varied experience 
in a responsible position in the construction, 
operation and maintenance of large waterworks 
undertakings, preferably deriving their supplies 
from upland, underground and river sources, and 
in mechanical filtration plant and the construction 
of large aqueducts. 

The successful candidate will be required to 
commence his duties as Water Engineer on the 
pee April, 1952, when the present Water Engineer 
retires. 

In the intervening period between the making “ 
of the appointment and the commencement of 
duties as Water Engineer, the gentleman appointed 
will be required to act as Assistant Water Engineer 
with the object of familiarising himself with the 
details of the undertaking. The salary whilst acting 
in this capacity will be at the rate of £1250 per 
annum. 

The gentleman appointed will be required to 
devote the whole of his time to the duties of the 
office and to pay over to the Council any fees, 
premiums or payments of any kind whatsoever 
received by him in connection with ,the appoint- 
ment, 

The appointment will be terminable by three 
months’ notice on either side and will be subject to 
the provisions of the Local Government Super- 
annuation Act, 1937, and the successful candidate 
will be required to pass a medical examination. 

Applications must be made on the official form, 
copies of which may be obtained from the office of 
the undersigned, and they must be received by 
him in sealed envelopes endorsed “* Water Engi- 
neer” not later than 10 o’clock a.m. on Monday, 
the 16th July, 1951. 

Canvassing, either directly or indirectly, will be 
regarded as a disqualification. 


DONALD P. HEATH, 
Town Clerk. 
Town Hall, 
Birkenhead, 


June, 1951. E9028 





RUGBY RURAL DISTRICT COUNCIL 


CLIFTON-UPON-DU NSMORE 
SEWERAGE 


CONTRACT NO.7 


APPOINTMENT OF RESIDENT 
ENGINEER 


Applications are invited for the above appoint- 
ment, to supervise the construction of sewers, 
rising main and pumping station. 

The work will be executed by contract and will 
be under the direction of the Consulting Engineers, 
Messrs. J. D. and D. M. Watson, MM.I.C.E., 
18, Queen Anne’s Gate, Westminster, S.W.1. 
The salary will be £500 per annum plus a lodging 
and subsistence allowance of £150 per annum, 
if necessary. 

It is anticipated that the appointment, pee 
to satisfactory service, will last approximately 
nine months and will be terminable by one month’s 
notice in writing on either side. 

Applicants, who should have had considerable 
ex} er.ence of similar work, should apply in writing 
to the undersigned not later than 14th July, 1951, 
and the application should give full particulars of 
age, qualifications and experience and be accom- 
panied by copies of not less than two recent testi- 
monials. 

Canvassing in any form will be deemed a dis- 
qualification. 

H. A. WILDE, 
Clerk of the Council. 
Rugby Rural District Council, 
Council Offices, 
24, Warwick Street, 


ugb: 
10th’ June, 1951. 





GOLD COAST 


VOLTA RIVER HYDRO-ELECTRIC 
PROJECT 


Applications are invited for the following 
vacancies on the staff of the Chief Civil Engineer. 

THREE CHIEF ASSISTANT ENGINEERS.— 
One with irrigation experience. Salary up to £125 
per month. 

FOUR ASSISTANT ENGINEERS.—With ex- 
perience of construction of roads, railways and/or 
water supply. Salary up to £90 per month. 

ONE DRAUGHTSMAN/DESIGNER, 
ably with experience of above types 0: 
engineering work. Salary up to £70 per month. 

ONE FITTER MECHANIC for maintenance 
of transport, plant and equipment. Salary up to 
£70 per month. 

ONE BUILDING FOREMAN for construction 
of permanent houses and camps, Salary up to 
£70 per month. 

The above are maximum commencing salaries, 
the actual sums will be decided according to 
experience of successful candidates. 

Free passages. Good leave between each tour, 
which will be of 18 months’ duration. 

Applications with particulars of qualifications 
and experience and references to previous employers 
to be sent to the Engineers, Sir William Halcrow 
and Partners, MM.I.C.E., Alliance House, Caxton 
Street, Westminster, S.W.1. E8988 
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PUBLIC NOTICES 
BOARD OF TRADE 


DEVELOPMENT AREAS TREASURY 
ADVISORY COMMITTEE 


ADVISORY OFFICERS 


Board of Trade has immediate vacancies in 
Cardiff, Manchester, Newcastle-on-Tyne and 
Glasgow for ADVISORY OFFICERS in connection 
with Development Areas Treasury Advisory Com- 
mittee. Work involves visits to firms who have 
applied to this Committee for financial help ; 
inspection of organisation and management of 
their factories ; examination of production methods 
from point of view of production engineer, and 
reporting on these matters. Candidates must be 
competent to examine plant lay-out, production 
methods and processes, planning and control. 
Posts are not pensionable, but employment for at 
least three years will be offered to suitable candi- 
dates after period of satisfactory service. Salary 
range is £1100-£1300. Starting pay determined 
according to qualifications and experience— 
Written applications, giving date of birth and 
education, full details of qualifications and experi- 
ence of posts held (including dates), should be 
addressed to Appointments Officer, Ministry of 
Labour and National Service, 1-6, Tavistock 
Square, W.C.1, quoting Reference No. K.J.258, 
within fourteen days of appearance of this adver- 
tisement. In no circumstances should original 
testimonials be forwarded. E9007 





MINISTRY OF FUEL AND POWER 
CHIEF SCIENTIST’S DIVISION 
SCIENTIFIC OFFICERS 


Ministry of Fuel and Power invite applications 
for SCIENTIFIC OFFICERS in the Chief 
Scientist’s Division, London, for fundamental and 
applied research on problems affecting the produc- 
tion and utilisation of fuel and power. The work 
includes the development of prototype installations 
in this field. Requirements are for (a) Chemical 
Engineers with knowledge of one or more branches 
of fuel technology, and (b) Mechanical Engineers 
with interest in applied physics. Qualifications : 
University Degree with Fir or Second-Class 
Honours in an appropriate subject, or equivalent. 
Ages: at least 21 and under 28 on Ist August, 
1951. Salary is based on age and experience within 
the range £400—£650 per annum. Appointments are 
temporary in the first instance, but candidates 
may later compete for establishment.—Write for 
application forms to the Ministry of Labour and 
National Service, Technical and Scientific Register 
(K), York House, Kingsway, London, W.C.2, 
quoting F.466/51/A. Closing date 31st July, 1951. 

E9027 





HIS MAJESTY’S COLONIAL 
SERVICE, BRITISH HONDURAS 


PUBLIC WORKS DEPARTMENT 


EXECUTIVE ENGINEER 


A vacaney has occurred in the Public Works 
Department, British Honduras, for an EXECU- 
TIVE ENGINEER. Appointment will be on 
probation for permanent and pensionable employ- 
ment at a salary of 3840 dollars per annum (£960 
at current sterling equivalent of 4.00 dollars to the 
£1). A cost-of-living allowance of 144 dollars per 
annum is at present payable. Local government 
superannuation rights can be preserved. 

Conditions of service include free passages on 
appointment for the officer, his wife and children, 
not exceeding four in all, and on leaves for the 
officer and his wife; home leave on full pay at 
the rate of five days for each month of resident 
service ; tours of two to three years approximately. 

Candidates should be under 40 and should be 
A.M.L.C.E. or exempt from Sections “A” and 
“B” of the A.M.I.C.E. examinations. They should 
have had some years’ practical experience on civil 
engineering work. 

For a form of application write, giving brief 
particulars of age, qualifications and experience, 
to the Director of Recruitment (Colonial Service), 
Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, 8.W.1. Please mention this paper 
and quote No. 27322/138. E9015 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 


APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANT (PERMANENT) 


Applications are invited for the appointment of 
CIVIL ENGINEERING ASSISTANT at a salary 
in accordance with Grade A.P.T. IV of the National 
Scale, commencing at £530 per annum, rising by 
annual increments of £15 to £575. 

Candidates should be not more than 45 years of 
age, must possess an Engineering Degree, and 
should have had experience with a water under- 
taking, a firm of consulting engineers, or in the 
engineer and surveyor’s department of a local 
authority. 

The appointment will be subject to the provisions 
of the Local Government Superannuation Act, 
1937, and the successful candidate will be required 
to pass a medical examination. 

Applications, stating age, qualifications and 
experience, and giving names of two persons to 
whom reference can be made, should be enclosed 
in an envelope endorsed “ Civil Engineering 
Assistant—Water Department,” and delivered to 
me not later than Monday, the 16th July, 1951. 

T. J. OWEN, 
Town Clerk. 
The Guildhall, 


Nottingham. E9002 


THE ENGINEER 


PUBLIC NOTICES 


BRITISH ELECTRICITY AUTHORITY 
SOUTH-EAST SCOTLAND DIVISION 


SENIOR CIVIL ENGINEERING 
DRAUGHTSMAN 


Applications are invited for the position of 
SENIOR CIVIL ENGINEERING DRAUGHTS- 
MAN, Grade 5, in the Department of the Genera- 
tion Engineer (Construction) at Portobello. 

Applicants should hold a University Degree or 
equivalent qualification and be experienced in 
the design and construction of civil engineering 
works. 

The salary for the appointment, which is super- 
annuable, will be within the range £500-£600 per 
annum, according to qualifications and experience. 

Applications, stating age, qualifications and 
experience, should be addressed to the Divisional 
Controller, British Electricity Authority, South- 
East Scotland Division, British Electricity House, 
Portobello, Edinburgh, not later than Monday, 
9th July, 1951. 

J. F. FIELD, 


E8997 Divisional Controller. 





WEST SUSSEX COUNTY COUNCIL 
COUNTY ARCHITECT’S DEPARTMENT 


Applications are invited for the following 
appointments at salaries in accordance with the 
National Scales of Salaries :— 

(a) SENIOR ASSISTANT ARCHITECT, Grade 
VIII A.P.T. Division (£735 to £810 per annum). 

(b) SENIOR ASSISTANT ARCHITECT, Grade 
V1 A.P.T. Division (£645 to £710 per annum). 

(c) ASSISTANT MAINTENANCE IN- 
SPECTOR-ENGINEER, Grade III A.P.T. Division 
(£500 to £545 per annum). 

Further particulars should be obtained from the 
County Architect, County Hall, Chichester, to 
whom detailed applications must be submitted not 
later than Tuesday, 17th July, 1951. 

T. C. HAYWARD, 
= Clerk of the County Council. 
County Hall, 
Chichester, 


19th June, 1951. E9001 





COMMONWEALTH TECHNICAL 
CO-OPERATION SCHEME 


COMMONWEALTH RELATIONS 


OFFICE 
EXPERT DESIGNING ENGINEER 


Applications are invited by the Commonwealth 
Relations Office for the post of EXPERT DE- 
SIGNING ENGINEER under the Government of 
India, in India, at a salary of £3000 to £3500 per 
annum, plus subsistence allowance, travelling 
facilities and free medical attention. Other 
facilities, including those for families, to be dis- 
cussed. Applicants, preferably between the ages 
of 45 and 50, should be Corporate Members of the 
Institution of Civil, Mechanical or Electrical 
Engineers, and must have considerable experience 
in the design of extra high-tension transmission 
lines, including tower structures. The selected 
applicant will be responsible to the Chairman, 
Central Waterpower Irrigation and Navigation 
Commission, for the mechanical and electrical 
design of such transmission systems as will be 
required for grid supply connecting super-hydro 
power stations and long-distance power trans- 
mission projects. He will be expected to guide and 
train the Indian engineers under his control. The 
contract is for two years in the first instance. 
Forms of application may be obtained from the 
Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, 
W.C.2, quoting D 280/51/A.0. Closing date 28th 
July, 1951. E9005 








| SITUATIONS VACANT | 
APPLICANTS ane ADVISED TO SEND 





COPIES, NOT RIGINALS, OF THEIR 
TESTIMONIALS UNLESS OTHERWISE RE- 
QUESTED. 

A CHIEF PLANNING ENGINEER with 
experience of operational planning, jig and tool 
design, sheet metal manipulation, plant lay-out 
and modern machine tools technique is required, 
Frigidaire Division of General Motors, Ltd. The 
post is a progressive one and offers considerable 
scope to the right man.— Application, which 
should state age, experience and salary required, 
should be made to the Personnel Manager, Frigi- 
daire, Stag Lane, N.W.9. E8967 Aa 
A DRAUGHTSMAN-DESIGNER, of British 
birth, not over 35, with sound experience of steam 
utilisation for industrial purposes, is offered a well- 
«paid, progressive position and, if married, a house 
on a renta! basis after a short probationary period, 
during which time a subsistence allowance wil) be 
given. Candidates should be of at least H.N.C. 
standard and should have had practical workshop 
training. All applications treated in strict con- 
fidence.—Write, EP, Michelin Tyre Co., Ltd., 
Stoke-on-Trent, Staffs. E1422 a 
A GRADUATE ELECTRICAL Engineer under 
40 years of age, with a minimum of five 
years’ experience in design and operation of 
modern power generation, transmission and dis- 
tribution equip t, is required. by the Bahrein 
Petroleum Company, Ltd. The living costs are 
low, the Company providing free board, air-con- 
ditioned accommodation and medical attention. 
A pension scheme is in operation and a kit allowance 
is given for initial tour. Agreements are for two 
years, with paid local and home leaves.— Write, 
with full particulars of age, experience and salary 
required, to BOX 4158, c/o. Charles Barker and 
Sons, Ltd., 31, Budge Row, London, E.C.4. E433 a 





SITUATIONS VACANT 


A CIVIL ENGINEER, building maintenance ; 
Senior Consultant Production Engineer ; Machine 
Shop Superintendent, also Materials Controller 
(South Coast); Maintenance Engineer, single pre- 
ferred, 29/35 (Scotland); Mould Toolmaker 
(South Africa); Draughtsmen and Tracers, all 
types of industries; Mining Engineer (overseas) ; 
Crane Inspectors ; Boiler Surveyors; other situa- 
tions vacant.—Write in confidence, Technical 
Employment Agency, 179, Clapham Road, 8.W.9 
(BRIxton 3487). E348 A 


A LARGE AIRCRAFT FACTORY requires a 
senior Machine Tool Draughtsman. Applicant 
should have served recognised apprenticeship, 
preferably with machine tool firm, and be capable 
of designing a wide range of special purpose 
machines. Permanent, interesting staff appoint- 
ment.—BOX No. E1446, “‘ The Engineer.” A 
A MECHANICAL ENGINEER is required by 
a major British Oil Company for service in the 
Middle East on maintenance of turlfo-driven 
pumps from 100 h.p. to 3000 h.p., turbo-driven 
alternators from 500 to 3000kWs and gas combus- 
tion turbine-driven alternators. Applicants must 
have served a full mechanical engineering appren- 
ticeship with one of the leading manufacturers of 
turbines and have had experience in the turbine 
test room on motar balancing. Experience of 
outside erection of turbines from 100 to 10,000 
H.P. is required. Higher National Certificate in 
Mechanical Engineering is essential. Age limit 
35 years.—Write, giving personal particulars and 
full details of qualifications and experience, 
quoting Dept. F.51/F, te BOX No. 3921, at 191, 
Gresham House, E.C.2. E8848 A 
A NUMBER of my qualified Designer- 
Draughtsmen are required by a well-known com- 
pany engaged on gas turbine development in the 
Liverpool area. The work entails design of com- 
pressor and turbine units, models and associated 
test rigs. Applicants should write, giving the 
fullest details of their qualifications and experience, 
quoting Ref. AGJ.—BOX No. E8946, “ Th 
Engineer.” A 
A WELL-KNOWN COMPANY requires 
Junior Engineers for their steam turbine division 
in the Midlands. Applicants should have good 
drawing-office experience and a background of 
practical engineering, preferably directly connected 
with steam turbines. Please write, stating age, 
experience and qualifications, quoting Ref. HJ D (1). 
—BOX No. E9038, “ The Engineer.” A 
A WELL-KNOWN FIRM in the London area 
requires Designers and Designer-Draughtsmen. 
Suitably qualified men with internal combustion 
engine design experience are invited to apply for 
these permanent and progressive positions. Appli- 
cants should write, giving the fullest information, 
mentioning ref. CDF.—BOX No. E8932, “ The 
Engineer.’ A 
A WELL-KNOWN manufacturer has a vacancy 
for an experienced Contracts Engineer to cover 
comprehensive tenders dealing with heavy mecha- 
nical and electrical plant. This is a permanent 
appointment, offering very good prospects. Salary 
up to £750 per annum, according to qualifications 
and experience.— Write, giving full details of age, 
education and previous experience, mentioning 
Ref. IJH, to BOX No. E8990, “‘ The Engineer.”” A 
A WELL-KNOWN WEST MIDLAND Engi- 
neering Company, manufacturers of two and four- 
stroke internal combustion engines, are in need 
of a first-class Designer Engineer for magneto 
design. Suitably qualified men with a sound 
technical knowledge in the manufacture and design 
of magnetos are invited to apply. Write, in con- 
fidence, giving details of age, previous experience 
and salary required; endorse envelope “ Per- 
sonnel Department."—BOX No. E1461, “* The 
Engineer.” A 
AIRCRAFT STRESSMEN required. — Write 
sta! q cations and experience, to Employ- 
ment , Vickers-Armstrongs, Limited _ 
craft Section), Weybridge. A 
AMBITIOUS MEN with suitable experience are 
invited to apply for posts as Senior Design Engi- 
neers with the steam turbine division of a well- 
known company in the Midlands. Excellent salary 
and prospects of promotion are offered in a depart- 
ment which is expanding and working on advanced 
design and development in this field. Please write, 
in confidence, giving full details of experience and 
qualifications, quoting Ref. HJD.—BOX No. 
£9017, “ The Engineer.” A 
AN ENGINEER, with a good Degree and work- 
shop experience, is required by a nationally 
known company. The position involves managerial 
responsibilities, supervision of maintenance work 
and the handling of technical problems arising 
from the installation and operation of modern 
chemical and mechanical equipment. Graduates 
of 23-28 years of age with the necessary expe- 
rience will be interested in this opportunity of 
joining a progressive company with an excellent 
record of growth and development. The successful 
applicant will be given careful training for an 
adequate period before taking up his initial 
responsibilities, which will be clearly defined. 
All senior positions are filled from within the 
company, and it is hoped that the successful 
applicants will be capable of early development 
into greater responsibilities as the company grows. 
An excellent commencing salary will be offered 
and generous increments will match the candi- 
date’s progress. Applications will be treated in 
strictest confidence. Please forward a short outline 
of background, &c.—BOX No. E9061, “ The 
Engineer.” A 


June 29, 1g Jue 29 


SITUATIONS VACANT 
ee 


AN IMPORTANT London compan: 
Senior Mechanical Draughtsman for work 
a wide range of special purpose mag! *y 
cants = id —_ oes eneral « 
ence and be educated to Higher \; 
— re . ‘tional 
A.E.5.D. rate an 550 per annu : 
age, qualifications and ex rience qa 
should state age and include fui) detailg 
tion and career to date.—Write BOX «y 
c/o. J. W. Vickers and Co., Lti., 7/3 G 
chester Street, E.C,2. » Great 
APPLICATIONS are invited from 
Draughtsmen and Stressmen, also 7. . 
ants, with combined design and berformang ail 
rience, to work on bot reciprocating iT’ 
fa yom ineés.— Applications should’ 
particulars of ex, lence and Ualificatiog 
should be ve ky the Personnel 
The de Havilland Engine Co., Ltd, Sto; ho 
Edgware, Middlesex. 4 
APPLICATIONS are invited for DOSitigg 
Works Manager in large constructional ang 
engineering works. Ppplicants who have; 
works apprenticeship preferred, but 
qualifications and practical shop experience j 
heavy structural and platework industry ¢ | 
Salary commensurate with duties a ; i 
bilities. Pension scheme.—Apply, giving p ) 
lars of qualifications and experience, ang 
the Secretary, The Tees Side Bridge and Rng; 
ing Works, Ltd., Middlesbrough. Blass 
APPLICATIONS are invited for the ney A’ 
of Assistant Chief Engineer of a moder } 
chemical works producing caustic soda, ¢hig 
hydrochloric acid, &c., by electrolytic me 
mee pram in design and developinent is eggs 
and previous knowledge of the industry and my 
methods of engineering organisation and pla 
would be recommendations. Pension and ho 
scheme.—Please reply, in confidence, giving 
particulars, to BOX No. E1448,“ The Engineer 
ASSISTANT ENGINEER required for deyg 
ment work on medium light special purpose mq 
nery. Candidate must have drawing office 
works experience, and must be capable of acgg 
ing responsibility. Higher National Certigg 
or equivalent necessary. Knowledge of glay 
glass machinery would be helpful. Good 
and permanent post for right man—BOox 
E437, “‘ The Engineer.” 
ASSISTANT ESTIMATING ENGINEER 
quired by manufacturing mechanical engine 
South Hampshire. Experience batch prodyetj 
of machines } cwt. to $ ton advantageous. Mug 
willing and energetic and have served an inden 
apprenticeship with a reputable company. 0¥ 
of value, but not essential ; age about 30. s 
£350-£450, according to experience. P 
possible later if satisfactory. Apply, giving 
particulars.—BOX No. E1470, Tne Engineer.” 
ASSISTANT ESTIMATOR/Planning Eng) 
for heavy engineering shop. ic practi 
experience and a knowledge of modern met 
essential. Give full details in reply and 
salary required.—Write BOX No. E8878, “J 
Engineer.” 
ASSISTANT General Manager required 
moderate-sized but rapidly expanding Lo 
engineering company, specialists in hyd 
equipment and centra! lubrication. 
carries responsibility for control of product 
(mainly sub-contracted) and its co-ordination 
sales and design depts. Applicants must be m 
petent mechanical engineers with previous ex 
ence at this level. Post offers prospects to man 
initiative, able to get results. Commencing 
£350.—State full details of training, exp 
and age to BOX No. 635, c/o. George M 
(Advt.), Ltd., 184, Strand, London, W.C.2. B83 


ASSISTANT MECHANICAL ENGINE 

possessing Hons. Degree, required for investigatia 
and development work in engineering dept. 

large textile company in West Riding. Te 
appointment calls for exceptional ability in t 
accurate assessment and logical interpretation 

investigations into boiler and prime move 
efficiencies, steam utilisation and heat balanca, 
electrical plant load factors and etficiencies, ani} 
other connected processes, at the branch factorial 
of the company. Previous experience in simile 
work an advantage ; age 25/30. The prospectsar 
good and an adequate salary will be paid.—Addres, 
with full details age, qualitications, experience aul 
present salary, BOX No. E1468, ‘* The Engineer.”4 


ASSISTANT PLANT ENGINEER requir, 
aged 25/30 years, for West London factory ; know 
ledge heavy presses, electrical installations aul 
training in general factory maintenance essential— 
Write, stating age, experience and salary required, 
to BOX E111, L.P.£., 110, St. Martin's Lam, 
W.C.2. E9037 4 
ASSISTANT PLANT ENGINEER requir 
by modern plant, N.W. London. Previous exper 
ence in a similar capacity and good knowledg 
of machine tool work essential.—Reply, statig 
age, experience and salary expected, to Persons 
Manager, Frigidaire Division of General Moton 
Ltd., Stag Lane, N.W.9. E9016 4 
ASSISTANT TO MANAGING DIRECTOR 
—Applitations are invited for qualified Mech 

Engineer, A.M.I.Mech.E., or equal, with commerdi 
experience and of proved ability as Assistant ® 
Managing Director. Only those who are energett 
enthusiastic, say, 40 years of age, and with respit 
sible executive experience need apply. Knowleig 
of mining machinery and/or  paper- 





eV! 





AN OLD ESTABLISHED light gi ing 
public company with works in London, employing 
1300 workpeople (50 per cent female) and 150 
office and sales staff, invites applications from 
engineers aged 35-45 for the post of Assistant to 
the Managing Director. Applicants must be of 
good address and strong personality, with prac- 
tical sales outlook and experience. Experience in 
batch production of small parts and sound know- 
ledge of automatics essential. A minimum com- 
mencing salary of £2000 per annum is offered for 
this progressive appointment, leadi to early 
appointment of General Manager and, later, 
the Managing Directorship at ate 
remuneration. Applications, which will be treated 
in strict confidence, should give full details of 
education, qualifications, posts held, numbers of 
workpeople and staff controlled and _ salaries 
earned.— Write, quoting FBS/1062, to BOX No. 
8228, c/o. Whites’ Ltd., 72/8, Fleet Street, 
E.C.4. E8996 A 





h y and/or diesel railcars is an advantage~ 
Full details, in confidence, to Managing Di 
Walker Brothers (Wigan), Limited, Wigee, ed 





ASSISTANT WORKS MANAGER rewuit 
for large engineering works, compris 
machine shops, fabricating shop, press shop an 
large ironfoundry, situated in the North of Englaay 
and employing about 1500. Products inelué 
earth-moving equipment, mining machinet), 
machine tools, heavy castings and various gener! 
engineering work. It is essential that applicall 
should have experience in medium/heavy plast 
and be well versed in modern production metho 
They should, preferably, possess University Degrt 
in Engineering or equivalent, and be 30 to 40 y¢ 
of age. The successful applicant may be req 
to visit America for short periods. The firm has 
pension scheme in operation, and a good sald 
will be paid. to the right man —BOX No. El 
“ The Engineer.” 
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9, 1% June 29, 1951 
sITUATIONS VACANT 


Time Study Engineer required by 
FA ane, Limited, Bridgwater, Somer- 
M0 25/35- Must have had engineering work- 
; a6 ence (preferably as an apprentice) 


Ordinary or Higher National Certifi- 

Write, giving full details and salary required, 
personnel Otlicer. E8948 A 
AND MORCOM, LTD., Birmingham, 


s$ 
> vacancl 


es for Reciprocating Engine Draughts- 
good design experience with any of 
:—Steam engines, oil engines, air 

‘ ’ Interesting work we.gees geo 
P pplicants. Write, stating age, experi- 
alia required, ke. £1464 A 
TISH OXYGEN Co. require Honours 
duate in Chemical Engineering or Allied Science, 
at least five years’ experience on the produc- 
"ide of the chemical or process industries for 
~a] work connected with production of indus- 

+ ages.—APPly, giving full details of age, 
jeations and experience, to Bridgewater 

ae Cleveland Row, St. James’s, 8.W.1. 
4 : E8999 A 
bare \TISH OXYGEN Co. has vacancies in this 
ience ammntry and overseas for Engineers. Applicants 
, nee in TEP be aged 22/30 and Graduates in Mechanical 
f . Migeering, or hold equivalent qualifications. 
ould preferably have one or two years’ industrial 


D 


ing p ~ , 
_ These posts offer very good salaries.— 
Re, pay, giving full details of age, qualifications and 
z lua rience, to Bridgewater House, Cleveland Row, 
ALS james's, 8.W 5 E9074 A 
Foyt YER wanted for all eng. materials for the manf. 
\, Choa machine tools.—F. J. Edwards, Ltd., 359, 
> mel ston Road, London, N.W.1. E8976 A 
fa DA NEEDS ENGINEERS.—Members 

nd mou NA’ - 

d pla all branches of the profession required by great 
vy wber of industries, educational institutions, 
zi vs nicipalities and Government agencies. The 
in’, sineering Institute of Canada is endeavouring 
“TB find persons to fill these openings. Are you 
T develdtorested ? The General Secretary of the Institute, 
Md systin Wright, will be in England by June 21st 
otfice interview interested parties. He will give 
f ormation on openings, working conditions, 
Vertiialiisries, transportation, «&c. Address, care of 


stitution of Civil Engineers, Great George Street, 
pndon, 8.W.1. Issued under the authority of the 
partment of Citizenship and Immigration, 
tawa, Canada. E9021 A 


TERPILLAR TRACTOR Co., Ltd., Coal- 
ile, Leicester, require an Assistant Buyer, age 
tween 25 and 35, and preferably with experience 
the motor or light engineering industry. Replies, 
hich will be treated in confidence, should state 
e, experience and salary required. E1450 A 


HEMICAL ENGINEER required for technical 
jes office of well-known engineering organisation 
London area with some experience of preparation 
schemes and tenders and with knowledge of 
draulics ; age 22 to 30. Write, stating ane ence, 

lifcations and salary required—BOX No. 
4,“ The Engiacer.” A 


HEMICAL ENGINEER, to be responsible for 

he design and construction of metallurgical plant. 
nowledge and experience of high-vacuum tech- 

gue essential. First-class position with leadin; 
pmpany and excellent ee offered. Al 
formation, which should be detailed, will be 

ted in strict confidence—BOX No. E1402, 

The Engineer.” A 
HEMICAL MANUFACTURERS in London 

4 require Senior Draughtsmen (age over 35 

ears) and a Draughtsman (age 25-35 years). 
aexperienced design and lay-out, chemical or allied 

[ nt and pipework requirements. Salary accord- 
360 to qualifications and experience. Contributory 
ension scheme.—Apply initially in writing, 

EGR Pwiving full details and quoting BOX No. E8771, 
gatiage The Engineer.” A 
1. (EEHIEF DESIGNER required immediately for 
t+ engineering works. First-class experience 

nh thin the design of high-pressure and temperature 
Must be able to 


BOX 
jEER 


Od ucti 


oh (team power plant is essential. 


THE ENGINEER 


SITUATIONS VACANT 


CIVIL ENGINEER, with at least seven years’ 
experience in the design of harbour works, heavy 
masonry structures and preparation of quantities, 
required by consulting engineers in Westminster. 
Apply, stating age, experience and salary required. 
—BOX No.E1454, “‘ The Engineer.”’ A 
CONSTRUCTIONAL ENGINEERS, Medium 
size, Middlesex, require Man with necessary prac- 
tical experience, to control works and outside 
erection ; pension fund. Full particulars, age, and 
salary required.—BOX No. E1459, “ The Engi- 
neer,”’ A 
CONSULTING ENGINEERS, Park Lane 
area, require Detailing Draughtsman for reinforced 
concrete or structural steelwork. Good salaries 
offered to experienced applicants ; five-day week. 
Apply, stating age, experience and salary required. 
—BOX No. E1471, “* The Engineer.” A 
CONTRACTS ENGINEER—for large valve 
and pump tenders and contracts with knowledge 
of B.E.A. and similar work. Preferably with 
drawing office experience. Must be responsible, 
accurate and capable of taking full charge of a 
contract throughout. Salary according to age, 
ability and experience.—Sir W. H. Bailey and Co., 
Ltd., Albion Works, Patricroft, Lancs. E1399 a 
COURTAULDS LIMITED, Coventry, Chemical 
Engineering Section, require Draughtsmen for 
design of chemical plants and development work, 
including instruments. Experience of chemical 
plant is desirable but not essential as work covers 
a wide range. Consideration will be given to all 
applicants with satisfactory technical training 
but candidates should preferably hold a Higher 
National Certificate in Engineering. E8993 a 
DE HAVILLAND ENTERPRISE at Hatfield, 
Herts. Vacancies for Draughtsmen and Specifi- 
cation Technicians as under: (H) Senior Jig 
and Tool Draughtsmen—preferably experience in 
aero engineering. (K) Senior Draughtsman 
experienced in aircraft electrical installation and 
details. (L) Senior Draughtsmen—experienced in 
aero engines or auxiliaries, of 5 years light internal 
combustion engines. (M) Senior Draughtsman— 
5 years’ experience in aircraft drawing office, 
for D.1.8., with full knowledge of procedure. 
(N) Junior/Intermediate Draughtsmen—2 to 3 
nae 3 drawing office experience essential. (P) 
Specification Writers—experience essential either 
in similar capacity or aircraft drawing office or 
aircraft works technical department. Ability to 
write technical matter clearly in good English 
necessary. (Q) Specification Writer for junior 
position. Opportunity for advancement for man 
of good education and some aero engine experience. 
Ex R.A.F. man preferred. Permanent, progres- 
sive posts to keen, ambitious men.—Write, giving 
details of education, technical training and experi- 
ence in previous employment to Personnel Manager, 
de Havilland Propellers, Ltd., Hatfield, Herts. 
Satisfactory references will be required. Travel- 
ling expenses paid to candidates selected. E8882 A 
DESIGNER-DRAUGHTSMAN required for 
London Head Office and/or site offices of old- 
established firm of reinforced concrete engineers, 
specialising in hollow tile type floor construction. 

rogressive post. Write fully qualifications and 
salary required—BOX No. E8957, “‘ The Engi- 
neer.”’ = A 
DESIGNER DRAUGHTSMAN with Higher 
National and some years’ responsible experience 
of general engineering and machine design work.— 
Apply in writi to Personnel Dept., eo 
Construction and Maintenance Co., Ltd., Telcon 
Works, Greenwich, 8.E.10. E8879 A 


DESIGNER (aged 25-32), with experience of 
basic design of specialised steam plant and equi 

ment; knowledge of fluid flow and heat transfer 
desirable. Workshop training and not less than 
five years’ drawing-office experience essential. 
H.N.C. or above.—Write fully to BOX 4979, c/o 
Charles Barker and Sons, Ltd., 31, — Row, 
London, E.C.4. : 8745 A 
DESIGNER DRAUGHTSMAN (age 30/35) 
required for diesel engine design work, preferably 
with some 2-stroke experience. Permanent posi- 
tion, five-day week, staff pension scheme. East 
Midland pete stating age, experience, 
and salary required, BOX No. E1401, “ The 
Rnet 3 A 





love Preate original designs for hydraulic and steam 
nets Pontrol apparatus. Only men capable of earning 
 sulPour-figure salary need apply. State age, techni 

= nd practical experience, itions held and 


s earned.—BOX No. E1419, “‘ The Engi- 
§ are ld A 


~ \ 
aftlViL AND STRUCTURAL Engineering 
Draughtsmen required by chemical engineering 
ontractors in East London area. Good prospects, 

f pension scheme.—BOX No. E8950, “ The 
jngineer.”” A 
IVIL, ARCHITECTURAL and Mechanical 
Draughtsmen required by a major oil company ; 
ge 25 to 35. Write, stating experience and salary 
equired.— BOX No. E1474, “* The Engineer.” A 


mipeclViL ENGINEER, - 30-40, required -for 
et:farlateau, Nigeria, to superintend erection pipe-line 
ig #Pnd construction power-house, 4000kW, 400ft. 
ig ead, also new apron spillway to earth dam; 
mifeighteen months’ engagement, salary £80 per 
nm fmonth—BOX No, E1404, “‘ The Engineer.” A 


4 
« IVIL ENGINEERING ASSISTANTS and 
Draughtsmen required with experience of design 
a Pf cast iron tunnels. Apply at once, with particulars 
bf qualifications and experience, and references to 
"i@previous employers —BOX No. E9020, “ The 
. ngineer.”’ A 
: IVIL ENGINEER required by firm of consulting 
y Vy ogineers. Applicants should have a good know- 
_pmedge of heavy foundations, steelwork, industrial 
,pepuildings, drainage, such as are met with in large 
:Peedustrial plants. rd pe should have passed 
ipepcctions A and B of the A.M.I.C.E. examination. 
Ai hey should be prepared to live abroad for two or 
hree years if required, be preferably unmarried, 
nd between 30 to 35 years of age.—BOX No. 
£1433,“ The Engineer.” A 


IVIL ENGINEERS and Contractors require a 
}eiualified Civil Engineer with wide technical and 
J#ite experience on large-scale contracts as Agent 
yer a long-term roject near Wolverhampton. 
Pound knowledge of reinforced concrete and general 
aie, good organiser and administrator and 

pility to produce first quality work essential. 
uties include direct collaboration with clients 
nd successful ——- will find an attractive 
position with salary according to qualifications. 
wonus scheme in operation. Write age, experience, 
alary, when free—BOX No. 61442, “ The 
engineer.”’ A 


DESIGNER for mass production jig and tools 
required for light electrical product. Indentured 
apprenticeship and at least five years’ designing 
experience essential.—Write, giving age, details of 
experience and salary required, to Personnel 
Manager, Standard Telephones and Cables, Ltd., 
Warwick Road, Boreham Wood. E8943 A 
DESIGNERS, with experience of commercial 
and gee vehicle chassis, diesel engines, and 
vehicle transmissions, &c., required by A.E.C., 
Limited, Southall, Middlesex. Applications in 
writing to Staff Records Office, stating age, experi- 
ence and salary required. E8756 a 
DESIGNER DRAUGHTSMAN (age 30/50 
years) required to take — of small drawing- 
office in light engineering works. Must.be fully ex- 
—< and qualified technically to degree stan- 
rd; mainly mechanical engineering, but sound 
electrical knowledge essential. South London dis- 
trict. —BOX No. E402, “‘ The Engineer.” A 
DESIGNER-DRAUGHTSMEN, with Higher 
National Certificate, University Degree or similar 
qualifications and with two to four years’ experi- 
ence, are required for work with experimental 
research teams in mechanical and radio engineering. 
—Applications, giving age and record, should be 
sent to the Staff Manager (Ref. GBLC/436), 
Research Laboratories of The General Electric 

Co., Ltd., East Lane, North Wembley, a 
9050 A 


DESIGN ENGINEER required by successful old- 
established company in the North of England, 
engaged cularly in the manufacture of heavy- 
duty D.C. switchgear. He should have scientific 
and commercial qualifications as well as practical 
experience, originality and initiative. © would 
have unlimi opportunity for developing his 
ability at a good salary, without limit accord- 
ing to his performance. To the ¢ man the 
future Fa a are bright.—BOX No. E1279, 
“ The Engineer.” A 
DETAIL DRAUGHTSMEN required for 
hydraulic equipment. Previous drawing-office 
experience on good-class engineering necessary. 
Good conditions and prospects; permanency for 
right men.—Write, giving full particulars, to Chief 
Engineer, BOX 652, c/o Geo. Murray (Advertising), 
Ltd., 184, Strand, London, W.C.2. E9066 A 


SITUATIONS VACANT 


DETAIL DESIGN DRAUGHTSMAN ‘«re- 
quired by firm of engineering consultants. Experi- 
ence in one or more of the following :—Power 
station lay-outs, industrial furnace and chemical 
plant, structural steelwork experience an advan- 
tage. Opportunities will be given for gaining 
experience in other fields. Good conditions of 
service and contributory pension scheme.—Write, 
giving full details of qualifications, experience, age 
and salary required, to Chief Engineer, Powell 
Duffryn Technical Services, Ltd., 19, Berkeley 
Street, London, W.1. E9076 Aa 
DEVELOPMENT DESIGNERS and Draughts- 
men required by the Plessey Company, Limited. 
Applicants would be required to undertake the 
design of tools and equipment, including plastic 
and die casting tools, and the subsequent develop- 
ment to production stage of small electro-mecha- 
nical devices. The posts are permanent and offér 
variety and_ interest.— Write, stating age, 
experience and salary required, to Mr. C. D. H. 
Webb, General Divisional Manager, Breeze Elec- 
trical Division, Plessey Company, Limited, Ilford, 
Essex. E9047 A 
DOWSETT Engineering Construction, Limited, 
have a number of vacancies for Assistant and 
Junior Engineers. It is essential that applicants 
are either fully qualified or in process of obtaining 
their qualifications, and it is necessary for Assistant 
Engineers to have had at least two years’ practical 
experience after their technical training. The 
appointments in the first place will be on various 
civil engineering contracts in the British Isles, 
and there will be opportunity for transfer to the 
Company’s Australian Associated Company engaged 
on major works in Australia for those who may 
wish to go abroad and after a preliminary period 
in this country have proved themselves thoroughly 
suitable for transfer. Adequate salary and expense 
allowances are paid and applicants should apply 
in writing, in the first place, giving full details of 
age, technical qualifications, practical training, 
pe and present employers, and salary level, to 
owsett Engineering Construction, Ltd., Talling- 
ton, Stamford, Lincs. E1431 a 
DRAUGHTSMAN, experienced in steam or 
diesel locomotive work, required by works‘in N.E. 
England. Permanent position to suitable man. 
Pensions scheme, &c.—Apply, BOX No. E1449, 
“ The Engineer.” 
DRAUGHTSMAN, experienced in design and 
lay-out of chemical and industrial plant, required 
for London office of chemical manufacturers. 
Please state age, experience and salary required.— 
BOX No. E9023, ‘“* The Engineer.” A 
DRAUGHTSMAN with petrol and diesel 
marine engineering experience required immedi- 
ately by well-known south coast company. Age 
about 24.—Full particulars and salary required to 
BOX No. E8973, ‘* The Engineer.” A 
DRAUGHTSMAN reqd., exp. in light, medium 
and heavy machine design and detailing; 
London area. State salary and when disengaged.— 
BOX No. E9068, “‘ The Engineér.” A 
DRAUGHTSMAN.—Senior Mechanical Engi- 
neer required ; good prospects to suitable man.— 
Apply in writing, stating age, experience and salary 
required, to Personnel Manager, Parsons Chain Co., 
Ltd., Stourport-on-Severn. Also Junior Dravghts- 
man, approx. age 23/24. E1502 A 
DRAUGHTSMAN required, with knowledge 
of heat exchange apparatus for distillation plants 
ana other boiler feed auxiliaries for marine and 
industrial installation.—Write full details, Caird 
and Rayner, Ltd., 777, Commercial Road, London, 
o.14. E1504 Aa 
DRAUGHTSMAN, age 25 to 35, with good all- 
round experience, accustomed to plant lay-out 
and general development work; permanent posi- 
tion; voluntary pension scheme ; house available 
if required.—Written applications, stating full 
details of technical qualifications and experience in 
chronological order, marked “* Confidential,”’ should 
be addressed to Engineering Director, John Smith’s 
Tadcaster Brewery Co., Ltd., Tadcaster, Yorkshire. 
* E1486 4 
DRAUGHTSMAN required for design and/or 
detailing for structural steelwork, including bridges, 
buildings, gasholders and vessels of all descriptions. 
Positions offer exceptional experience in all classes 
of constructional engineering. Canteen and excel- 
lent working conditions. Five-day week. — 
Particulars and salary required to Personnel Man- 
er, Horseley Bridge and Thomas Piggott, Ltd., 
ipton, Staffs. E392 a 
DRAUGHTSMAN required, experienced in 
design and lay-out of water treatment plant. Can- 
teen and excellent working conditions. Pension 
scheme. Five-day week and sports facilities avail- 
able.—Particulars of previous experience and 
ualifications, if say. to Personnel Manager, 
orseley Bridge and Thomas Piggott, Ltd., Tipton. 
E8825 a 
DRAUGHTSMAN (Junior), preferably with 
pump experience, in mdon area. — Apply, 
Gwynnes Pumps, Limited, 64, Chancellors Road, 
Hammersmith, W.6. E1368 A 
DRAUGHTSMAN/DESIGNER required for 
firm 15 miles west of mdon. Experienced in 
design of small mechanisms. Salary £500 per 
annum as, depending on experience 
and qualifications. Permanent position —BOX 
No. E8838, “‘ The Engineer.” A 
DRAUGHTSMAN (MECH. ENG.) required 
for precast concrete factory at Iver, Bucks. 
Knowledge of reinforced concrete design an advan- 
tage but not essential. Salary, £350-£450 per 
annum, according to experience and ability.— 
Apply in own handwriting to BOX No. E1451, 
“ The Engineer.” A 
DRAUGHTSMAN (SENIOR) required for 
light alloy organisation. Jig and tool experience, 
practical and design essential. A.E.S.D. rates up 
to 25 years. Over according to ability.—Apply 
in person, or by letter, to the Personnel Manager, 
High Duty Alloys, Ltd., Slough, Bucks. E8881 A 


DRAUGHTSMEN (Intermediate and Senior 
grades) required at Brentford, London, with sound 
experience of small mechanical or electro-mecha- 
nical mechanisms. Good salaries, also lodgings 
available for single men—BOX No. E8873, “* The 
Engineer.” 4 
DRAUGHTSMEN required for experimental 
and research work in mechanical engineering and 
aircraft design; H.N.C. standard; A.E.S.D. rates. 
—tTiltman Langley Laboratories, Ltd., Redhill 
Aerodrome, Surrey. E1485 a 


SITUATIONS VACANT 


DRAUGHTSMEN ‘required for fabricating 
department drawing office. Experience in design 
of welded pressure vessels and general welded 
fabrications desirable but not essential. Excel- 
lent working conditions with canteen and sports 
ground.—Apply BOX No. E8859, “‘ The Engineer.” 


DRAUGHTSMEN needed for the following 
departments, men having Higher National Certi- 
ficate and qualified training preferred :—({a) Expe- 
rienced in shell boiler design, boiler plant lay-out, 
brickwork settings, pipework, &c.; (b) experienced 
in structural steelwork design, i.e., bunkers, general 
latework and structural work in connection with 
oiler installations ; (c) for industrial plant depart- 
ment, experienced in pressure vessel design, welded 
or riveted, conversant with construction of oil 
refinery equipment and knowledge of American 
Standards an advantage ; (d) for works engineering 
department, experienced in factory lay-out and 
services, including steam, water, hydraulics, &. 
Salary commensurate with ability, interesting work, 
good conditions, canteen facilities; permanent 
position for right men. Staff superannuation 
scheme.—Particulars of technical education, expe- 
rience, age and salary required, to Chief Engineer, 
Edwin Danks and Company (Oldbury), Limited, 
Oldbury Boiler Works, near Birmingham. E9073 Aa. 


DRAUGHTSMEN with sound electrical engi- 
neering experience (all classes) required for 
extremely interesting work in our Bath offices, 
Above D. rates to experienced applicants. 
Lodgings available for single men.— BOX No. 
E8874, “ The Engineer.” 


DRAUGHTSMEN ‘required by well-known 
precision engineering firm in Middlesex, for design 
of press tools, jigs and fixtures. Must have prac- 
tical engineering training and wide experience of 
tool design.—Write, with full details of experience, 
age and.salary required, to BOX 6035, Frost- 
Smith Advg., 64, Finsbury Pavement, E.C.2. 
E8974 A 
DRAUGHTSMEN (‘required by well-known 
precision engineering firm in Middlesex, with 
experience in detailing small mechanisms for 
large-scale production.—Write, with full details of 
experience, age and salary required, to BOX 
6039, Frost-Smith Advg., 64, Finsbury Pavement, 
London, E.C.2. E8975 a 
DRAUGHTSMEN.—First-class Mechanical 
Designers are required by a large and progressive 
manufacturing company in the Midlands. Elec- 
trical experience and a knowledge of large quantity 
production methods is an advantage. Secure 
positions are offered for men with initiative and a 
flair for small mechanisms. Exceptionally high 
salaries will be paid to really first-class men. Please 
give details of experience, qualifications and age.— 
BOX No. E425, “* The Engineer.” A 
DRAUGHTSMEN with the following experi- 
ence required for work in our Bath offices: (a) 
diesel engines and auxiliary plant; (b) hydraulic 
engineering ; (c) pumps, auxiliary machinery and 
light cranes; (d) sheet metal equipment. Good 
wages paid, lodgings available for single men.— 
BOX No. E8876, “ The Engineer.” A 
DRAUGHTSMEN : Several Structural Detail- 
ing Draughtsmen required. Salaries paid commen- 
surate with experience and ability. Pension 
scheme.—Write, stating age, experience and 
salary required, to Dawnays, Ltd., Steelworks 
Road, Battersea, 8.W.11. E1400 Aa 


DRAUGHTSMEN required for large chemical 
factory in North Manchester. Experience in plant 
maintenance and development essential. Apply, 
stating age, qualifications, positions held, and salary 
required.— BOX No. E8798, “‘ The Engineer.” A 


DRAUGHTSMEN, experienced, shop lay-outs, 
air, water, gas services, &c.; buildings, heavy plant 
foundations, mechanical handling, &c., for expan- 
sion programme. Apply, stating age, experience, 
&c.—BOX No. E432, “ The Engineer.” A 
DRAUGHTSMEN, Senior and Junior, for design 
and detailing of commercial and passenger vehicle 
chassis, units and components, required by A.E.C., 
Limited, Southall, Middlesex. Applications in 
writing to Staff Records Office, stating age, experi- 
ence and salary required. E8754 Aa 


DRAUGHTSMEN & DESIGNER Draughtsmen 
with good engineering experience wan imme- 
diately for work on textile machinery. Good 
salaries paid. Also required, Junior Draughtsmen ; 
textile experience not essential.—Apply. Personn 

Manager, Platt Bros. and Co., Litd., East Works, 
Bower Street, Oldham. E382 a 
DRAUGHTSMEN AND ENGINEER De- 
signers required for traction control gear. Men 
having good mechanical experience would be con- 
sidered. Good remuneration for men of first-class 
experience.—Apply, quoting ‘‘ Switchgear,” to 
Staff Manager, The General Electric Co., Ltd., 
Witton, Birmingham, 6. E8907 A 
DRAUGHTSMEN.—Marine engineering firm on 
Clydeside requires Senior Draughtsmen with design 
experience of (a) marine water-tube boilers, (b) 
marine turbines, or (c) pipe arrangements. 
Financial assistance given for house purchase, if 
required. Pension scheme in operation.—Write, 
stating age and giving particulars of previous expe- 
rience, to BOX K.209, c/o Streets, 110, Old Broad 
Street, E.C.2. E8936 A 


DRAUGHTSMEN required by The British 
Society for Research in Agricultural Engineering. 
The work includes design of prototype machinery 
and testing apparatus, and candidates should have 
experience in good-class general mechanical 
engineering. Minimum professional qualifications : 
Higher National Certificate, works training desir- 
able. Salary in the following scales :—Draughts- 
man, £283 to £394 on entry, rising to £495; Lead- 
ing Draughtsman, £470 by £20 to £595. These rates 
will probably be increased in the near future.— 
Apply to Secretary, N.I.A.E., Wrest Park, Silsoe, 
eds. E1473 A 
DRAUGHTSMEN required, with experience 
in one or more of the following :—Earth-movi: 
machinery and equipment, gearbox and industri: 
gear transmission design, general mechanical engi- 
neering, jig and tool design, mine car design. Per- 
manent situations and good working conditions ; 
five-day, 374-hour week, canteen facilities, pension 
fund.—Applications, stating experience and salary 
L istington Engineering Company, 
Limited, Chapel Bank Works, Workington, 
Cumberland. E1302 a 
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SITUATIONS VACANT 


DRAUGHTSMEN, Senior and Junior, for design 
of small or medium electro-mechanical apparatus. 
Men with good experience of pneumatically 
operated gear, machine tools or automobile work 
should be suitable. Good remuneration for reliable 
and experienced men.—Apply, pene J “* Switch- 
* to Staff Manager, General Electric Co., Ltd., 
itton, Birmingham, 6. E9018 a 
DRAUGHTSMEN required for work of high 
national importance, oe in the design of 
light electro-mechani: apparatus.—Apply in 
writing (quoting ref. STK), Personnel age oe 
The General Electric Co., Ltd., Union — East 
Lane, Wembley, Middlesex. 8920 A 
DRAUGHTSMEN, having first-class Fn i 
in the preparation of shop detail drawings for 
structural steelwork, are required by West’s Gas 
Improvement Co., Lid., Columbia House, — 


London, W.C.2 
DRAUGHTSMEN, having first-class experience 
wy t= ga ion of mechanical and structural 
Va, de required by West’s Gas 
| eg Co., Ltd., ~ Coleman Home, Aldwych, 
London, E316 a 
DRAUGHTSMEN.— Mechanical Engineering 
and Design Draughtsmen wanted for work on 
textile machinery. Textile knowledge not essential. 
Also Junior Draughtsmen. ies paid.— 
Apply to the Personnel Manager, Platt Brothers 
and Co., Ltd., Hartford Works, Featherstall Road, 
Oldham. E383 a 
DRAUGHTSWOMAN TRACER required for 
work on pencil and ink tracings, compiling of data 
sheets, charts, &c.; good conditions, five-day 
week. —-Write, giving full details, to Chief Engineer, 
BOX 653, c/o Geo. ». Murray (Advertising), Ltd., ms, 
Strand, London, W.C.2. E9067 
ELECTRICAL AND MECHANICAL ~olh 
neers and Metallurgists are required for experi- 
mental work at the Research Laboratories of the 
General Electric Co., Ltd., East Lane, North 
Wembley, Middlesex. Graduate : staff are needed 
for work on radio com: tic heat- 
ing appliances, illumination, light = mechanical engi- 
neering problems and in the metallurgical field.— 
Applications, giving age and record, should be 
sent to the Staff Manager (Ref. GBLC/431). 
E9026 Aa 
ELECTRICAL DRAUGHTSMAN required by 
the Petroleum Co., Ltd., for their Bahrein 
installation, with minimum five years’ experience 
lay-out ond design of power stations, distribution 
systems, &c. Some experience in structural or 
mechanical “work desirable. Age 25-40, 
attractive 


accommodation, board and medical attention, with 
provident fund benefits and kit allowance. —Apply 
in writing, with full particulars of age, experience 
salary required, &c., to BOX 3997, c/o arles 
Barker and Sons, Ltd., 31, Budge Row, —_ 
E.C.4. E41 
ELECTRICAL ENGINEER, with three to wf 
years’ post-graduate experience, is required for 
the design of special types of small motors and 
generators to form part of a complete electro- 
mechanised system.—Applications, in writing, to 
be sent to the Staff Manager (Ref. GBLC/436), 
Research Laboratories of The General Electric 
Co., Ltd., East Lane, North Wembley, Middlesex, 
stating qualifications, age and experience. E9051 A 
ENGINEER BUYER required by company 
Ss heavy engineering equipment. 
alary £600 to £750 per annum. State age and 
give full details of experience and positions held.— 
OX No. E9059, “‘ The Engineer.” A 
ENGINEERING ASSISTANTS, with at least 
five years’ experience in the design of structural 
steelwork and/or reinforced concrete structures, 





THE ENGINEER 


SITUATIONS VACANT 


ESSO PETROLEUM Company, Litd., have 
vacancies for Chemists and Chemical Engineers in 
the following supervisory Posts at their new refinery 
at Fawley, near should 
have a good Honours Degree and yo oes will be 
aed to those with P*(a) Assit experience. These 


t Chief Chemist. 
Bandidates should have a = Honours Degree, 
experience of supervising a tone yh with gradu- 
ate and non-graduate staff engaged upon my <4 
control and plant research wor: 








related to t 
manufacture of a wide range of petroleum A. Aw 
(B) Process Engineer, to take of cracking 
section, technical service department. Candidates 
should preferably have experience of design and 
lant oe work on thermal and catalytic crack- 
an units. ) Process Engineer, to take charge of 
lubricating ois section, technical service depart- 
ment. Candidates should preferably have design 
and plant problem experience on lubricating oil 
processing plant.—Applications, stating uali- 
fications, experience and salar v required, should be 
sent to the Employee Relations Superintendent, 
Esso Petroleum Co., Ltd., Fawley, outhampton. 
E8924 Aa 
ESTIMATOR/RATEFIXER required by a West 
Yorkshire firm of engineers. The person appointed 
will be ~~ uired to take charge of a small staff 
collecting data for the costing department. and 
ro} noone He work through the factory. Duties will 
pau clude estimating time and material, ratefixing, 
time and motion study. Salary £450/£500 p.a. 
Applications stating age and experience. a 
No. E1472, “‘ The Engineer.” 
ESTIMATOR wanted, technician interested hg 
anal of production ‘costs relative to methods 
,~ Saemaiasiane of light h 
an by letter, stating experience, qualifications 
—, Chief Estimator, Teleflex 
Teonenia, td., High Road, Chadwell Heath, 
Essex. E1452 a 
EXPERIENCED ESTIMATOR required for 
large iron and steel works in North _Lincolnshire. 





SITUATIONS VACANT 


LEADING FIRM of civil engineering contractors 
carrying out extensive works at home and abroad, 
have an immediate vacancy for an exceptionally 
well-qualified and experienced Engineer to act as 
Contracts Manager on a group of civil engineering 
and building contracts variously situa’ in the 
British Isles. The person spoetnes to this position 
will be directly responsible to the board and, subject 
to satisfactory performance of his duties, will 
age an opportunity of jo Re ining the board in two 
years’ i Ln ee are invited, 

in confidence, only from qualified civil engineers 
or contract managers with at least ten years’ 
experience in such a position and who have been 
earning a net salary of not less than £1750 per 
——— and can Jam anng tive evidence to justify 
£2500 per annum basic salary. The ition 

et involve control of the contracts staff and 
personnel; supervision and approval of tenders ; 
absolute control of costs; operation and organisa- 
tion of the contracts sites. It is useless foy.anyone 
to “] ply who has not had senior experience in all 
of these particulars. Initiative and first-class 
ability as a negotiator absolutely essential. Age 
limits 35 to 50, liberal expense and car allowances, 
bonus and superannuation scheme.—-BOX No. 
E9063, “* The Engineer.” A 


MAJOR OIL ig agen 

anical Draughtsman for work at 

— ag occasional overseas. 
ow S tional Certificate —_ ntial, Higher 

Natio: Certificate desirable. 

have served a full 


uires Mech- 
eir London 


rding 

to qualifications and experience.—Applicants 
should write, sta age, qualifications, <&c., 
wae = Department M.1296, to BOX 5763, at 191, 
resham House, E.C.2. E182 a 
MECHANICAL DRAUGHTSMAN required 
‘or i * dept. of a factory in Manchester area. 





Should be capable of preparing 

for civil, structural and mechanical work for major 

extension projects from scheme drawings. Drawing- 
office experience essen and ualifica- 

i to Higher National Certificate desirable. 

a should reply, stating age, salary required 
details of training an experience. BOX 

No. E8796, ““ The Enein neer. 

FITTER/TURNER required for small mac’ rhe 
ts. Good working conditions—Apply, Stability 
io Components, Ltd., Commerce Estate, Wood- 

ford Avenue, E.18. E1348 a 

HANDLEY PAGE, LTD., have vacancies for 

hnical Assistants in 


include a r Hig 
Previous Baan webs is desirable, but not essential. 
ai — age ualifications and details of 
rience, to Officer, Handley Pag, Ltd., 
Cr icklewood, London, N.W.2. 677 A 
HAWKER AIRCRAFT, LTD., Kingston-on- 
Thames, require experienced Mechanical Draughts- 
men, aged (25-35, for yao Engineer office. 
Good work; superannua- 
tion. Detailed applications ‘to Personnel Officer. 
E8889 A 
HYDRAULIC DESIGNER Draughtsmen re- 
quired immediately by rapidly yg! com- 
pany. Previous experience in this field essential. 
Also detail Draughtsman with light-mechanical 
detailing experience. Permanency for right man. 
—Apply only in a giving experience and 
salary required, to Chief Engineer, Exactor, Ltd., 
Church Way, Edgware. E8861 4 
ILFORD LIMITED Engineering Research and 
Dev t Department have vacancies for 








required by consulting in West 
Apply, stating age, experience and salary required. 
—BOX No.E1455, “‘ The Engineer.’ 
ENGINEERING ESTABLISHMENT, West 
London area, require several first-class Project 
Engineers for work of an intricate mechanical 
and electro-mechanical nature. Only qualified 
men, capable of ws complete design of 
projects, under guidance of chief engineer and 
chief design engineer, will be consider Experi- 
ence in either of the following fields will be advan- 
tageous :—Printing y, aut feeding 
——, teleprinter principles and electronic 
trols. Write a first instance, giving full experi- 
os and qualifications, to Chief Engineer.— ~ 
No. E8288, “‘ The Engineer.” 
ENGINEER, preferably under 40 and siiadabih 
to take charge of sales and service of high-pressure 
boiler mountings and valves in India for well- 
known company. A minimum of nine months’ 
training in Great Britain would be given to success- 
ful Ap ts, who should be European, 
should forward van details of qualifications and 
appointments — — with age and salary 
required.— BOX No. E9003, “‘ The Engineer.” A 
— NEERS sshd for work on quality control 
building and civil engineering. Successful 
applicants will be employed initially at the com- 
pany’s central laboratory on research and testing 
concerned with concrete, and other materials and 
techniques used in building and civil engineering. 
They must, however, be prepared when trained, 
to travel to any part of Great Britain or abroad. 
The appointments offer an excellent opportunity 
of gaining a wide experience of building and civil 
engineering technique.—Write, stating age, expe- 
rience, qualifications, and salary required, to G. 
Wimpey and Co., Ltd. Central Laboratory, 
Lancaster Road, Southall. E1488 a 
ENGINEERS, with Degrees in Mechanical or 
Chemical Engineering, are required for the Bahrein 
Petroleum Company, Ltd., Persian Gulf, who have 
mings for (a) men not over 40 years of age, with 
yen or more years’ experience in oil refining, coal 
tar or chemical distillation plants; (b) gr: ‘ates 
with experience to train in various phases of their 
process, design and development work. Living 
costs are low, the company providing free board, 
air-conditioned accommodation and medical atten- 
tion. Kit allowance and provident fund.—Write, 
with full particulars of age, experience and educa- 
tion, to BOX 4035, c/o Charles Barker and Sons, 
Ltd., 31, Budge Row, London, E.C.4. E418 A 
ENGINEER to take charge of Tendering Dept., 
accustomed handling commercial correspondence, 
home and export, preparation of composite tenders 
and specifications, fan experience desirable but not 
essential. Non-contributory superannuation.— 
Apply in writing to Aerex, Ltd., Fan Engineers, 
46, Rutland Park, Sheffield. 1447 A 











Draughtsmen in the following categories :—{1) 
Electrical, drawing-office and workshop experience 
of power and lighting lay-outs is essential ; bone? 
services, experience in practical schemes ap 
plant, refrigeration, and air conditioning is neces- 
sary; (3) mechanical design, a = 
with mechanisms of all types is req Per- 
manent and well-paid positions in good working 
conditions will be offered to competent men.— 
Write fully to Ilford Limited, P.O. BOX No. 10, 
Romford, Essex. E1180 4a 
INSTRUMENT ENGINEER of Degree Standard 
required by chemical engineering contractors in 
Greater London area, for specification and pur- 
chasing of process — instruments and su 
vision of installation and servicing. —Applicatio 
to BOX No. E8775, — The Engineer” 
JIG AND TOOL Draughtsmen are a“ uired by a 
well-known engineering company in the North- 
West. Good canteen and first-class working con- 
ditions with excellent sports and social fi ties. 
Five-day week. Assistance will be given to 
successful applicants to find living accommodation. 
Write, stating age, jualifications and experience, 
mentioning ref. ABE.—BOX No. E8933, “‘ The 
Engineer.’ A 
JIG AND TOOL Draughtsmen required. Pre- 
vious aircraft experience not essen Pension 
and life assurance scheme. i, Emplo 
Manager, Vickers-Armstrongs, Ltd. (Aircr: 
tion), Weybridge. E8915 a 
JUNIOR DRAUGHTSMAN ‘required for 
London office of chemical manufacturers. Previous 
D.O. experience not essential provided applicant 
has a good theoretical engineering training. State 
age, experience and salary required.—BOX No. 
9024, ** The Engineer.” A 
congue RAILWAY CARRIAGE Draughts- 
man required with general experience, especially 
of unit construction. Diesel railcar experience 
very desirable. —Apply BOX No. E8969, “ The 
Engineer.” A 
LIBRARIAN required for technical department 
library in London office of major petroleum organ- 
isation. Graduate chemist or engineer preferred ; 
age about 30 years. Applicants must be energetic 
and able to impart information to others. Pension 
—. deo teak good canteen facilities. Salary 
to age, qualifications and experience.— 
Welter e Sieg ull details of education, qualifica- 
tions, "experience, &c., to BOX Z.Y. 945, Deacon’s 
Advertising, 36, Leadenhall Street, E.C.3. E438 a 
MECHANICAL DRAUGHTSMAN required 
for interesting work on a chemical and by-product 
plant near Wolverhampton. Applicants havi 
experience in pipe work, storage tanks, pumps an 
engines and the lay-out of chemical plant will be 
given preference.—BOX No. E1416, “ The Engi- 
neer.”” A 


for 

Experienced in ole engineering and plant lay- 
out, rubber works experience an advantage ; age 23/ 
30. Pension fund. Present staff aware of vacancy. 
Details of age, experience and qualifications and 
34 required—BOX No. E1475, “* The er 


MECHANICAL, STRUCTURAL or Genesal 
* raughtsmen wanted for — 


ate ot mee 
mploymen' * 
( Aircraft Section), Weybridge. 
MECHANICAL ENGINEER re ea for the 
= and inspection of equipment bei 
purchased in the United Kingdom for Mines abr 
General knowledge of mining plant, power plants 
and mechanical handling plant an advan 
but men conversant with on heavy engineer- 
ing machinery would be suitable. he person 
appointed would be based in London but would be 
required to visit manufacturers’ works in the 
U. K. for the purpose of reporting manufacturing 
of P on order, and to determine 
the pone and a of Ae eye em — to 
acceptance of 
APP icants should submit details of training end 
rience and state salary required.— o, Capinai y to 
X No. 5311, Walter eee Ltd., 20, 
poeta London, E.C.2. sbea a A 
MECHANICAL ENGINEERS re Enos by 
large oil company for service overseas. Candidates 
must have (a) five years’ apprenticeshi time: and 
the Higher National Certiticate in Mec Engi- 
neering, or (b) two years’ practical experience with 
the following : a) an deate Members aft and/or 
(ii) be t iat ts of the Insti- 
tution of M under 
category (a) age limit 23- 28, ae category (b) 
between ages 23-30 ; married men under 26 years 
of age will not be considered for either category. 
Initial contracts three to four pane is ro ca 
salary £620 p.a. ———— accordi 
heme benefits enn local 
cost-of-living Phy £85 outfit allowance ; 
lass passages provided. Excellent pros ~ 
of progressive tare career.—Apply in writing, fine 
age, with full particulars of education, > ae 
tions and experience, to BOX Z.V.894, 
Advertising, 36, Leadenhall Btrest, E.C. 3. E435 a 
METHODS ENGINEERS required to investi- 
gate shop problems and to —_e new methods 
and processes ture of 
high voltage switchgear. yh ok. ee ee a 
wide practical experience and possess 
agen es of H.N.C. standard or its e Seale. 
ry good prospects.—Write, stating full de’ 
of Drevious' experience, &c., and salary required, 
uoting JC, to BOX No. E8991, “ The 
ingineer.”” A 
METHODS ENGINEERS required to investi- 
gate works lay-out and to cai ugh reorgani- 
sation and works lay-out projects in connection 
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SITUATIONS VACANT 


MONSANTO CHEMICALS, Limited, 
Design ere for the Enginee ring D 

in London. ey rem should pre 
Associates of the Institution of Me 
neers or hold at least Higher Nationa) 
with three years’ or more ‘es gene in the 
and lay-out of chemical plant. The posts ay 
manent and pensionable, and the Salaries iy 
bracket £700-£1000 per annum, acco: 
fications and experience.—Apply in wri 
full details of age, education, training 
ence, to the fief Personnel Officer, 


Jane 29 
sIT 


fiED 
wd Oe 


poo 


se Limited, 8, Waterloo Place, 
Ek 


Libhig seteah § nn ommagh a tay LTD., Peter 
— ——— (senior and junior) ’ 
ably with — lence in design of com, 
turbines and m engines. Permanent pou 
five-day week, staff pension scheme. Wri, , 
full details age, experience and salary requi 


PHYSICISTS AND ENGINEERS {o, 
ment Work. Imperial Chemical Indust 
vacancies in their Billingham Division for Physi 
and Engineers, to carry out resear: ) 
ment on measuring, recording and ant 
control instruments, and to supervise works’ 
of them; also for experimental stress 
Candidates should be between 22 and 45 
age. They must have an Honours 
— og A — practical or research experi. 
giving full details of q lifieas 
vol g &c., quoting Ref. 45, 4 
-~ Imperial Chemi: al Ind 
Limited, ngham Division, *ilinghan, 
Durham. 
PLANNING ENGINEER required, to 
in schemes for the promotion of aircraft as ti 
component raage gy d for the simplifie 
of overhaul in quantity. Experience of comp 
manufacture caper ace and > essential, 4 
v' e, experience and salary required — 
flo iooke: ‘he Engineer.” ro 


PLANNING ote ate 7 required with 
least five years’ experience of planning methods 
light electrical hes ucts involving niass prodys 
tooli 5 ae i one ~~ or equ 

—Wr ving age, details of exper 
and salary req to Personnel 5 hee 
Standard weghenes and Cables, Ltd. Wa 
Road, Boreham Wood. 


PLANT DEVELOPMENT and Proce ’ 

neers, qualified in chemical e 

refining ge —s 

Company, Limited. Age li 

agreement periods w with Passages ‘and ‘paid 

Free air 

medical attention, tie allowance, low li 

Salary ret ae to experience. — Write, th 

Bis ti experience, to 
784, c/o Cherie ge and Sons, Ltd., 31, 
Row, London, E.C.4. 


POWER ENGINEERS are required for bg qu 
with the Bahrein Petroleum Co., Ltd. The ed, to 
fications required are a Degree in Electrical , Ltd., 
neering, followed by several years’ ex; 

NIOR 


_ ex) 


to the J 
on House 








INIOR 
t with | 


electrical power and steam distribution 
modern wer plant. Age limits 25-49 

with 

experience. 

tion and medical attention are od 
.B.8.D. 
DX No. | 


en thirt, 

th paid local and home leaves.— Write wih iq@enlOR 

particulars of qualifications, experience and rapid! 

expected, to BOX No. 4984, c/o. Charles Buyame®. 

and Sons, Ltd., 31, Budge Row, London, B.C4 gaeential. 
BA oD 

—— ee ae ta ae COMPANIES. 0. ( 

not engineering), 5: ut enterprising, 

vacancy for well-educated, hard woiien 02, 

determined to make progress. Applicants mutigmeNIOR 

familiar with general commercial practice and ter, 

proved themselves capable of administration the de 

staff control in a commercial organisation. and 

should be of a —— nature, with an alert 

but also deepthinking and able to analyee.s@ it 

tion clearly. Ample scope exists for appl 

giving full satisfaction. Apply in own hand 

stating age, experience an approximate salary! 

BOX No. E1490, “ The Engineer.” 4 


PROCESS PLANNING ENGINEER requinl 

by engineering organisation of national rept 

tuated in Outer tern London area. Ap 

pose should be under 36 years of age, have Wit 

knowledge and experience wd mass production 
and be fully tent to 


wide variety of forgings. 

offering considerable scope for advancement wf 
man who can ‘ ¥ responsibility. This is# 
established post wit! ‘entitionent to participate it: 
y’s non-contributory pensions schem 





with the manufacture of high voltage 
- licants must have a wide practical background 
administrative experience, knowledge of 
modern methods and technical qualifica- 
tions to H.N.C. standard.—Write, stating full 
details of experience, &c., and salary required, 
gums Ref. IJD, to BOX No. E8992, “ The 
ngineer.”” A 
MECHANICAL ENGINEER, Internal De 
(or equivalent), workshop training, experien 
7 hysics.—Candidates should a appl 
ving full details, to Consultant a 
Ilford, Limited, Romford, Essex. 


MONSANTO CHEMICALS, Limited, require 
Draughtsmen with electrical knowledge for the 
Engineering Department in London. Applicants 
should have served an apprenticeship, 
reached National Certificate standard, and have 
at least two years’ experience in power and lighting 
requirements for chemical plants; knowledge of 
flameproof installations is desirable. One vacan cy 
requires specialised knowledge of electrical detail 
of industrial instruments as used in process 
control systems in chemical plants. Experience 
of electrical circuits for control instruments, 
remote control by means of relay or electronic 
equipment and automatic safety systems is 
desirable. The positions are permanent and 
pensionable, and the salaries are in the bracket 
£550-£750 per annum, according to qualifications 
and experience.— Apply in writing, gi full 
details of age, education, training and experi- 
ence, to Chief Personnel Officer, Monsanto 
eo Limited, 8, Waterloo Place, — 
8.W.1 E9052 a 





the 

Salary paid will be commensurate with qualiie 

tions and experience; five- aay working week~ 

Re lies should be addressed to BOX No. Bi 
he Engineer,”’ stating age and giving full det 

of education, experience and qualifications. 

ence “* K/PPE ” should be quoted. 


ce ae CONTROLLER required iif) 
eering aS eomnee situated in the London att 
Siohoeate should have experience of m 
control and progress as applied to large quanti 
production in the engineering industry. Ap} 
cants must have initiative and drive 
determination to overcome difficulties. The he} 
tion is —— and the company operate! 
pension fund. State full particulars of experiem® 
with age and salary required. —BOX No. EW 
“ The Engineer.” y 


PROGRESS SUPERVISOR required in ® 
machine shop of large light engineering 
pany situa’ in the eastern suburbs of 
Applicants must have experience in progress i 
production control and should be competent Of 
undertake the control of progress in « machi 
shop using batch production methods. The posilit/ 
permanent and offers excellent opportunit 
Please state full details—BOX No. E9048, “ 
ingineer.”’ 


REINFORCED CONCRETE DETAILE! 
required by London firm of contractors. (a 
dates should be capable of building up wor 
drawings ftom an outline design, and of do 
elementary design.—BOX No. E1489, 
Engineer. 


SITUATIONS VACANT 


LIFIED and Experienced Mechanical, 

‘pd Chemical Ragas, | ~ —e poste with 

prospects, are required to work in the 

Jondon area, by fading firm of mechani- 

ggineetiDS contractors and plant — 
ualifications are Associa’ 


pALIFIED ENGINEER soviet to fill the 
of Production Controller. Duties would 
co-ordinate the work of planning rge West peepee snd 
peeontrol de partments in a large West Ridi 
frm. Applicants should have aon 
ge of modern production methods as 
ito medium engineering. Write, giving age, 
particulars of qualifications, » previous experi- 


pad salary required.—_BOX E1423, “ ™ 

for 
XER required, light electrical sis 
~ rf be fully experienced.—Write (quoting 
or Phy stk, a partment, The General 
nd dey , East Lane, Wembley, Middlesex. 
Po E8921 A 
San 9uUIRED for Aircraft Boginecring Develop- 


45 yet Laboratory.—The Bris 
Degree y, Limited, have v jes for Tes 
cDerie, general duties in connection with yr 

Hfleas Wrechanical testing, design of test , test 


Aero lane ¢ Com- 





1.5 i, éc. Higher National certifies y and 
Ind in this class of work desirable.—A pplica- 
to the Personnel Manager (Aircraft Division), 

Eoogiiton House, Bristol. E8911 4 
0 speciniOR AND JUNIOR Civil Engineers 
G88 tullvired overseas for harbour, dock and power 
Oplifcayion construction. 8& according to experi- 


Apply, stating age and experience.— 
#1456, “ The Engineer.’ 


INIOR DESIGN BRAUN TENA 
atly required. Fully experienced in e 
detail design, good mechanical man will 
jdered. Salary according to experience, but 
jess than minimum A.E. 5. D. rate for age— 
ply, Russell, Newbery and Co., Ltd., x 
s, Rainham Road South, Dagenham, Essex. 
E9064 A 
NIOR DIE Ree anime ol souties by all- 
rr ody est London 
abe in design of single and double- 
ion, light and heavy dies for auto. y press- 
; also Senior Jig Designer, experienced in 
o of detail and assembly jigs for all-steel auto. 
Hy manufacture ; ; five-day, 40-hour week, good 
teen, library and social club facilities.—Write, 
iting details of age, experience and salary 
ed, to BOX E 108, L.P.E., 110, St. Martin's 
W.C.2. E9035 a 


NIOR DRAUGHTSMAN required, conver- 
Ly crane and hoisting machinery.—Apply, 
g qualifications, experience and salary re- 
ired, to Woodfield Hoist and Associated Indus- 

ws, Ltd., Frindsbury Works, Rochester, Kent. 
El444 A 


NIOR DRAUGHTSMAN ak 1 one for 


opment work special purpose mac’ ines, light 
loo heavy. Appli bl of 


o po Ox 
a ; 





J pe e 
ta and 





toh 


THE ENGINEER 


SITUATIONS VACANT 


SEVERAL VACANCIES exist in the develo) 
ment laboratory of the General Electric Co., L 
Witton, for Dovelenantns E in the elec- 
tronics, small motor, engineering and poctesive 
gear sections. Applicants should Ferny ay possess 
a Degree or Higher National Certificate in Electrical 
Engineering, but those taking their final examina- 
tion this year will be considered. Salaries will 


depend upon qualifications, age and experiencs,— 
Apply in writing, giving full 
vee cere) Ca rea Witton 
lectric Co., Ltd., Witton, aa © 


ie and quoti 
Sta Ma 4 
General 


SIMON-CARVES, Ly dof ed require Senior 
a —— experienced in the design and detail 
of chemi ng plant, structural steelwork, 
Hy - or ee vessels, Pension scheme in 
operation.—Applications, giving details of 4 7 
Seleahe and training, and quoti PE/7 
ersonnel a imon-Carves, Ltd., Cheadle 
Heath, Stockpor "E8830 A 
SITE ELECTRICAL ENGINEER, experienced 
heavy plant installation work, building Nepting, 
po for supervision of contractors, &c. 
tati age, experience, &c. sy salary ~ 8. 

No. Ease “ The Engineer.” A 
SITE ENGINEER, experienced plant inetetintion, 
supervision of plant foundations, om gy mig 

&c., for expansion —., OY, Pe 8 

required, . 


ergy id GYROSCOPE CO., LTD., Genet 
t Road, Brentford, Middlesex, require Senior 
ome (a) electronics, pen | b with pre- 
cision electro-mechanical experience; Junior 
Draughtsmen, for detail and assembly work.— 
Write, with full details, age and salary on to 

the Personnel Manager. E399 A 
LTD., Great 


—. GYROSCOPE CO., 
Wes ,» Midd Tequire Elec- 


tron I Good acad ificati and 
Feng apprenticeship ae Required for 
ne lopment work on control systems. Expe- 
rience of D.C. —— and ror devices an 
advantage.—Apply, with full details of experience 
and salary required, to the Personnel Manager. 
E361 A 
SPERRY GYROSCOPE CO., LTD., Great West 
Road, Brentford, Middlesex, require Mechanical 
Engineer. Good and 
recognised apprenticeship desirable. Preferably 
experiensed n one or more of the following :— 
Precision mechanical design, hydraulics or neu- 
matic servo systems, servo theory, aerodyna 
Apply, with full details of experience and salary 
required, to the Personnel Manager. E363 
SPERRY GYROSCOPE CO., LTD., Genet 
West Road, — Middlesex, require Electro- 
Good qualifica- 
tions and r desirable. 
Experience in Seotrical “and electro-mechanical 
methods of computation, servo theory and instru- 
ment design preferred. -— Apply, with full details of 
experience and salary required, to the Personnel 
Manager. E359 A 
STRUCTURAL DESIGNERS and Designer 
Draughtsmen, with experience in light steel struc- 
tures, required for work in London office in connec- 
tion with radio — and towers.—Apply, stati: 
rience and salary requi: 














+ +i. hi 








me design from engi 
edge of glass an advan ‘yt salary 
$.D. Excellent opportun nity. for right man.— 
DX No. E436, “ The Engineer.” A 


ath DRAUGHTSMEN matty required 
rapidly —peaane ree, in North London 
Experience oil hydraulic equipment 

. Good conditions and salary; per- 

ney for right men.—Write, giving full par- 
tulars, to Chief Engineer, BOX 651, c/o Geo. 
uray (Advertising), Ltd., 184, Strand, London, 
0.2, E9065 A 


NIOR DRAUGHTSMEN required in Man- 
, 25 years of age and upw: , experienced 
the “design and detail of mechanical handling 
nt and structural steelwork. General ‘eo 
training to H.N.C, standard preferred. Good 
lary. Production bonus in operation.—Apply to 
4 De artment, West’s Gas Improvement Co., 
., Albion Ironworks, Miles Platting, Man- 
ester, 10. E138 a 


NIOR DRAUGHTSMEN, experienced in 
he design and detail of chemical engineering plant, 
uctural steelwork, pi  aespow or pressure vessels, 
b required by enginee ng company in Manchester 
; Sports and social activities, excellent canteen 

d welfare service ; pensiun scheme in operation. 
pply, quoting Reference A/7, and giving full 
of experience, qualifications and salary 
quired —BOX No. E9045, “ The Engineer.” A 


NIOR ESTIMATOR required by all-steel 
tomobile body manufacturers, West London 
trict, to compile production estimates and cost 
ochures for auto. body detail, assembly manu- 
ture and treatments; to control cost achieve- 
nt records, and advise on methods of efficiency. 
timator, with similar experience to above, also 
quired ; five-day, 40-hour week, good canteen 
d social clu facilities. — Write, age | 
tails of age, ex ena and salary required, to 
OX E 109, L.P.E., 110, St. Martin’s Lane, W.C.2. 
i E9036 A 
OR JIG AND TOOL be mg required, 
Write, giving full details of previous e: ence, 
the Personnel Officer, The de Havillan 
.. Ltd., Stag Lane, Edgware, Middlesex. E312 a 


NIOR TECHNICIANS with Honours 
gree, having served an FS gg egy tees with 
bsequent experience both in the operation of 
hinery and in machinery design; age over 30 
These positions offer good ‘opportunities 
experienced men; , Tech. 2. Junior 
cchnicians with Honours Degree, preferably with 
0 years’ practical apprenticeship ; Ref., Tech. 8, 
inior Technician with ew Degree, for 
jalisation in instrumentation. Applicants for 
Position should have some experience in elec- 
Onics ; Ref., Tech, 4, Senior and Junior Test 
Bogineers with University Degree ; previous expe- 
nce On test rig = in eal sos ype 
» Tech, 5. Draughtsmen wit) eneral 
perience in — = on ne erably 
rine. Good = Ty C2 
f., D.0.6 paar aie full parti 
qualific ations and experience, quoting waecnes 
amber, should be forwarded to Benior Personnel 
mer, Vickers Armotronee, Barrow-in 
hess, E8791 A 


age, 
to the Staff Ofeer, ritish Insulated Callender’s 
Construction Company, Limited, 21, Bloomsbury 
Street, London, W.C.1. E349 a 
STRUCTURAL ENGINEERS, London area, 
— Outside Erection Manager. Full details of 
experience, age and salary required.—BOX No. 
E1457, * The Engineer.” A 
STRUCTURAL ENGINEERS, West London 
district, require Draughtsman, fully experienced 
designing and detailing light to medium structures ; 
canteen; pension scheme; house if required. 
A e, experience and salary.—BOX No. E1458, 
he Engineer.” A 
STRUCTURAL STEELW ORK detail Draughts- 
men required in Manchester. pour pro- 
duction bonus in operation — Apply = 
Department, West’s Gas Improvement Co., Ltd., 
Albion Ironworks, Miles Platting, Manchester, 10. 
A 
ceo ta deetas ck oo segue with 
ex, mee in ing and estimating gasworks, 
by-product and chemical plant. Applicants should 
be about 30 years of : ly in possession 
of a degree in Gas or emical Engin or an 
equivalent H spplicant wi ‘or the 
ht ype s of applicant with oo icipation +55 oo 
jeme and Qn oy n.— Please write, stating 
the’ Personnel Otheer, Ne ere. 
Perso: cer, Newton Chambers — “00 
Ltd., Thorneliffe near Sheffield. 
TECHNICAL MANAGER required hg com- 
pany manufacturing water-tube boilers. State 
age, qualifications, experience, &c. S. offered 
£1800-£2000 per Ay ould be 
addressed to BOX No. E8987, “* The Engineer.” a 
THE ADVERTISING DEPARTMENT of a 
large “vacaney organisation in the North-West 
has a pee or a young ( Copywriter for duties 


leaflets, and 
pe nn ah essential 





ualifications are engi- 
neering knowledge and wri experience ; some 

knowledge of advertising practice would be an 

advantage; a pension scheme is in ap 

holidays are —— SS and working conditions and 

Bat pot are salary = to — 
ut not less than £400 per annum, 

E1409, “‘ The Engineer.” A 
ne "manana founNseyY Co., Ltd., 
railway permanent way and ir 
require the services of an ‘Assistant Works Manager. 
Applicants should have sound training in mecha- 
nical engineering, with practical found — 
ence. Administrative experience an van 
Good ne tn for the right man.—Apply, stating 
age, experience and salary required, to the Secre- 
tary at Port Clarence, Middlesbrough. E9060 A 
THE PERUVIAN CORPORATION, Ltd., 
Assistant to Chief of Traction, Peruvian Rail- 
ways, age 26/35, qualifications : 
with steam locomotive builders or - 
way workshops, main experience with a loco- 
motive running oeinghes Knowledge of diesel 

wer an asset. her National Certificate for 
echanical Hngineering or Graduate of Institution 

of Mechanical —ag i knowledge of Spanish 
an SS tes to the Secretary of the 
Peruvian Corporat: ey Limited, 144, Leadenhall 
Street, London, E.C.3. E424 4 





SITUATIONS VACANT 

THE DE HAVILLAND ENGINE - “. 

ha cies in their design office at Stag Lane 
Draughtsmen for work on gas 

turbine ‘dovepment and other pro} G 
salaries prospects for suitable applicants. 
Superannuation scheme.—Apply, giving detaile of 
vious experience and salty Fogured to the 
ersonnel Officer, Stag Lane, ‘are, Middlesex. 
E407 a 
THE ag} tag og senes and Genes Insur- 
ance Co., Ltd., 8: 3, 
has vacancies fort itt and (ig Inspecting 
Engineers in London and the Midlands. The posi- 
tion is a permanent one with pro jive salary 
commencing at £520 and rising to £750 per annum, 
with non-contributory pension. Candidates should 
be about 30 years of age, having served an appren- 
ticeship and Candidates sh practical engineering 
knowledge. Candi ~ should hold the Higher 
National Certifica Mechanical or Electrical 
Engineering. Applicant with First Class M.O.T. 
Certificate would be considered. ren * own 
— = Engis the envelope ok. and 
Crane Inspecting neer,” e, training 
and caigellonst, also copies of giving’ age aden 

49 A 
THREE SENIOR MECHANICAL and One 
Electrical Crane Draughtsmen required. Excellent 
opportunities and — —, YO, Lea in at con- 
fidence to Joseph Adamson an = 

near Manchester. - E8937 
TIME STUDY ENGINEER who has pew 
machine shop and camipouting apprenticeship 
and had time study training under good instruc- 
tors. Some knowledge of —_ desirable. 
A pe ition in established 
wk stud department of a lar, . a firm, South 
London. Salary £8 to £10, accor e and 
experience.—Write BOX No. 78377, “ The 
Engineer.” A 
TRACERS (FEMALE), with experience of making 
ink traci: of engineers’ drawings, required by 
A.E.C., Limited, Southall, Middlesex. Applica- 
tions in writing to Staff Records Office, stating age, 

experience and salary required. E875 


TURBINE DESIGN DRAUGHTSMEN ‘tre- 
quired, must be experienced job-leaders. Good 
salary for right men.—Apply, stating full particu- 
lars of training, qualifications, experience and 

required. to Personnel Manager, Fraser and 
Chalmers Engineering Works, Erith, Kent. E1503 a 


TWO MECHANICAL DESIGN draughtsmen 
required, also a number of Detail Draughtsmen on 
very interesting work in our Bath offices. Good 
wages, lod available for single men.— BOX N: > 
E8875, “ The Engineer.” 
VACANCIES for Mechanical ees 
exist with the research and development group of a 
major industrial bey pe | in the West End of 
London. Experience of chemical plants desirable, 
but not essential. Initial salary according to expe- 
rience and qualifications.—Reply, giving full details 
of age and Co. bid Brid, to Dept. M 83, The British 
Oxygen Co idgewater House, Cleveland 
Row, St. James’ 's, London, 8.W.1. E9000 Aa 
VACANCIES for Three Senior Draughtsmen 
exist with the British Oxygen le ge imited, 
for work in the West End of London. Experience 
of plant lay-out or design or compressors/pumps an 
———- Duties also include site visits.. ee 


full details and salary pt. 
et 108, the the British Oxygen Co., "id. Senmeeer 
House, Cleveland Row, St. James’s, London, 8.W.1. 


E8998 4 

WANTED, first-class Machinery Buyer, for old- 
y house in Birmingham. Must 
be tol and a experienced in all classes of machine 
sheet metal working machinery. 

— pot pees pects for man with marked 
ability. Beste full personal details and experience 
and starting salary required.— BOX No. E1505, 
“* The Engineer.” A 











WANTED, FOR ENGINEERING WORKS 
in Western District of Glasgow, enterprising young 
Man with first-hand knowledge of work on modern 
machines, particularly combinations lathes and 
boring and facing machines. It is preferred that 
applicant has knowledge and would carry out 
ratefixing duties. When —s state previous 
experience and salary expec he appointment 
is covered by a capesaneation scheme. - 
es scope for organising ability and op 
unity for rapid promotion.—Address, 2166, = 
Porteous and Co., Glasgow. E9013 A 
WELL-KNOWN engineering firm engaged on 
the construction of high pressure water tube 
bp and auxiliary — requires the services 
of an Opera E to commission and ser- 
vice new plants in various ty of the —. 
Candidates must have experience of this 
type of hop and must be in on of suitable 
ng cations. y in accordance 
age, qualifications and Rg = An 
pt allowance will be paws ~ Applications, 
quoting Reference A/9, with full details of experi- 
—— = ee to BOX No. E8865, “ ™ 


WELL-KNOWN FIRM 4 R 4! industrial 
soy has t its London office 
‘or [se Goncsote Engineers with 
experience in all types of industrial structures. 
Senior and Junior Draughtsmen are also required. 
Pension scheme in operation. Apply briefly, 
— Reference A/10, stating previous employers, 
with dates and positions held.—BOX No. — 
“* The eee 


WELL-KNOWN facturers of isi 

aircraft instruments, situated in the West of Eng- 
land, have a vacancy in their expanding labora- 
tories for a Senior Mechanical Engineer to control 
design and development of a wide range of air- 
craft instruments and allied equipment. Appli- 
cants should have a sound technical education, 
with previous design experience in pressure sensi- 
tive elements and intricate mechanisms. Salary 
scale, £750-£1000, depending upon age and experi- 
ence. accommodation to 
selected couibiete--Agune ‘diving details of quali- 
fications and experience, to X No. E8959, 
“The Engineer.” A 
WELL-KNOWN MIDLAND FIRM of light 
precision engineers have a vacancy for a first-class 
Gauge Designer. Applicants must be conversant 
with line and mass production methods by semi- 
skilled labour. Only consideration will be given to 
first-class men. Please state in chronological order 
age, experience and salary required—BOX No. 
B1462, “‘ The Engineer.” A 














SITUATIONS VACANT 


pate yng ENGINEER OFFICE Assistant re- 
quir build up new branch of plant lay-out 
tion . large works, South London. Duties will 
include responsibility ‘tor plant record and history 
—_ preparation of time tables for plant over- 

ty we ef a plant movement forms and 

y dealing in the records and forms used for 
planning and on te lof maintenance costs. Plan- 
ning mentality essential and both technical and 
office experience desirable.—State age, salary 
Ene Bneincer: full particulars to BOX No. _— 


WORKS MANAGER.—Applications are sea 
for position of Works Manager for mechani 
engineering works ae ed oe 250 
in N.E. London area. Mac’ d assembly of 
medium and hea machines. No 7 or 

ress work. Write, in first instance, givi 

etails of previous experience, which should, ft 
possible, include experience in mechanical drawing- 
office, and state approx. salary required.—BOX No. 
E1434, “* The Engineer.” A 


WORKS MANAGER "the Bot by an old-estab- 
lished engineering firm in South-West. Expe- 
rience in the ture of steam loco- 
motives essential and ‘diesel desirable. Con-* 
tributory pension scheme. Applications to state 
experience, age and salary required.— BOX No. 
E1408, “‘ The Engineer.” 


WORKS MANAGER, with previous successful 
administrative and technical experience for very 
high-grade engineering products. Internal com- 
bustion engines and vehicles, also aircraft com- 
pon Expanding company of high reputation 
—— nearly 400. Very modern plant, 
ion uding many ve full etal lathes and drills. 
Please write, » giving of experience and 
salary requir Sox No. E1465, “ The Engi- 
neer. A 
YORKSHIRE TAR DISTILLERS, Ltd., require 
—— Draughtsman/ Engineer ‘at their Head 
Engineering Dept., Cleckheaton. Applicants 
should give details of their age, qualifications, 
experience and salary required. Applicants should 
have mechanical engineeri background and 
experience of chemical plant. There is a contribu- 
tory pension scheme available.—Please reply to 
the Secretary, Y.T.D., Ltd., Cleckheaton. E9034 4a 








| SITUATIONS WANTED | 


A.M.1.MECH.E. (27), mechanical, structural 
general engineering, cranes, &c., design, works, 
erection, installation, commercial experience, see 
move to larger firm. At present Asst. Chief En: 
neer with salary £750.—BOX No. E1483, “‘ The 
Engineer.” B 


AS COMMERCIAL MANAGER, with view 
to General Management, sought by B.A. (Mech. 
Sc.), B.Com.; age, a young, healthy, energetic 48 
years. Sound organising, executive and adminis- 
trative experience in production, service, commer- 
development. Wide 
knowledge of light mechanical enginee: and 
electrical industries. Excellent ae contacts 
in industry and Government departments. 
Minimum salary £1750 p.a.; London or overseas 
preferred, but completely mobile. Alternative 
appointment, offering similar scope, considered.— 
Byng-Douglas, 41, Kelso Place, W.8. E1387 B 


CHIEF BUYER seeks change. Excellent con- 
tacts all markets ; fully conversant modern control 
systems. Keen administrator—BOX No. E1436, 
** The Engineer.” B 
CHIEF INSPECTOR, qualified engineer, present 
employed Provinces, seeks post London area for 
domestic reasons. Experienced general mechanical 
arts equipment radio, electronics, A.I.D., I.N.O., 
BLA A.R.B., staff around 250.—BOX No. 
Eii76, ” “The Engineer. % B 


CHIEF INSPECTOR desires similar appoint- 

ment. Extensive experience, high precision pro- 

ducts. Mechanical engineering, excellent record 

a : administration. —BOX No. coe 
‘he Engineer.’ 


CONTINENTAL Technical Representative or 
Resident Engineer. Englishman, aged 40, si: 
fluent French and German. Experien 
correspondent, factory 
mating, tallation 
hydraulic plant, heating, ventilating and mech- 
anical handling. Contract recently completed, 
— = post abroad. __ Salary grade £800 plus 
= allowances, to ditions. —BOX 
1369, “* The F meng Ms B 
peice FOREMAN (40), wide experience 
contracts, home and abroad. Bucket, cutter- 
suction spud —- transporters, all types, and 
reclamation work. Good working kno re? 
my Dutch.—BOX No. E1480, Engi- 
B 


“ The 
ualifica- 
cot, 











anol NEER PHYSICIST (41), high 
tions, wide experience research design deve: 


knowledge gas and fuel-utilisation, light engineer- 
ve change view. Management.— 
B x Nok Bissi, “ The Engineer.” B 


page i nen (42), aga {Eng.), with . 
in well-known d large _— fectrical 
e— companies, “including. te fering ope for 
works manager, seeks new offe: scope for 
advancement. —BOX No. PRi4lo, ng. $0 TEngl 
neer.’ ~— 
EXECUTIVE ENGINEER, 45 yrs., seeks posi- 
tion as Production or Works Manager. Sound 

knowledge of batch and line production, this 

country and abroad.—BOX No. E1479, “ cy 

Engineer.” 


FOUNDER DIRECTOR of a bse sis 
engineering firm desires a experienced 
engineer, Seohien -Office, estimating and 
design, considerable outside erection and site work 
experience, and a very 
administration. Will consider any reasonable offer. 
ling to travel—BOX No. E1374, 
Engineer.” B 
GAS TURBINES.—Chief Production Engineer 
esires change. Ten years’ practical and adminis- 
trative experience producing combustion <<, 
ment. machine and assembly, kee 
interested in mass production.—BOX No. H1482, 
“* The Engineer.” 


Por continuation of Small Advts., page 8 














SITUATIONS WANTED 


jae ee ge aS TESTING —. 
—— Midlands, invites additional 
wack: ox No. £1060, “The Engineer.” 
MATERIALS and Contracts Progress.—Adver 
tiser, a well-known figure in engineering and steel, 
desires engagement. Practical and technical engi- 
neer, with important connections at all levels over 
Great Britain. Replies in confidence.—Write, 
BOX 8207, c/o White" s, Ltd., 72, Fleet Street, 
E.C.4. E8854 B 
MECHANICAL/ELECTRICAL Engineer (27), 
Internal Degree, B.T.H. apprenticeship, three 
years’ foreign erection/commercial experience, 
desires post, home or abroad, preferably on sales 
side. Languages.—BOX No. E1271, “ The 
Engineer.” B 
MECH. ENGINEER (27), ees assed A.M.I.Mech.E- 
exam., G.I.Prod.E., resident ndon, 12 years’ de- 
sign, works, tech. sales, admin. experience, seeks 
= where ability to develop new products and 
nise sales is required. Min. salary £750 p.a.— 
8B X No. E1371, a The Engineer.” B 
POSITION as Technical Sales Trainee desired 
by young man, age 25, smart appearance, Engi- 
neering Degree Course completed; willing to 
travel. Speaks French and Spanish —BOX No. 
E1497, “* The Engineer.” B 
PRACTICAL WORKING ENGINEER and 
Erector, 30 years, very wide experience all kinds 
mechanical, electrical, erections, plant, installa- 
tions, seeks position as Supervisor, Foreman or 
help Outdoor Service Dept.; willing to devote 





whole time to any new work, project, &c. Free to 
travel. Helpful, trustworthy, conscientious 
worker.—BOX No. E1495,“ The Engineer.” B 


SALES OR GENERAL MANAGER.— Engi- 
neer, with wide technical and managerial experi- 
ence, home and abroad (1.C. engines, m/c tools), 
contemplates change later in year. Outstandingly 
successful record. First-class connections through- 
eut world. Widely travelled, several languages 
fluent. Interested only in highly responsible 
= offering fullest scope.—BOX No. E1500, ** The 
ngineer. B 
SOUTH COAST D.O. ‘post required by senior 
engineer, A.M.I.A.E., jigs, fixtures, I1.C.E., sheet 
metalwork and special-purpose machines. eae 
No. E1438, ““ The Engineer.” 
TECHNICAL SALES REPRESENTATIVE 
(Midlands), 25 years’ experience design, production 
and sales, air compressors, centrifugal pumps, «c., 
desires Additional Agencies on commission basis 
for equipment allied to above products.—BOX No. 
E1498, “ The Engineer.” B 
TUG MASTER, just home from Africa, used to 
all types of marine work, requires new contract, 
preferably foreign—BOX No. E1453, “ The 
Engineer.” B 
YOUNG ENGINEER, Public School sani, 
general engineering apprenticeship, O.N.C., 2nds 
M.O.T. C ert., requires situation with firm i “~ London 
area offering permanency and opportunity for 
advancement.—BOX No. E1484, “The Engi- 
neer.” B 
YOUNG ENGINEER (27), time served tool- 
room, good board and works experience, H.N.C 
(Mech. ), First-Class C. and G. Cert. (Machine Shop 
Eng.), would like opportunity to assist works 
manager or works engineer in Manchester or North 
Manchester area.—BOX No. E1437, “‘ The Engi- 
neer.”” B 


AGENCIES 


TWO MEN, with excellent connections in engi- 
neering, industry, public bodies, &c. (Scotland), 
seek Agency for engineer supplies, plant or 
speciality equipment. — Address, 2560, Wm. 
Porteous and Co., Glasgow. E9071 D 


| SUB-CONTRACTING | 


CAPSTAN Capacity Available— Wards, Herberts, 
Taylors—i}in. max., precision work preferred in 
non-ferrous metals. Also Light Welding and Sheet 
Metal Work accepted. Capacity for Metal Paint- 
ing, Lining-Out, Lettering, &c. Space for Light 
Bench Assembly. Long-term contracts pre- 
ferred with free issue material. Overheads small— 
keen quotations. Highly skilled staff_—BOX No. 
E1466, “ The Engineer.” MW 
FAIRMAN PRECISION TOOLS and Products, 
Ltd., of Horley, Surrey, having recently added con- 
siderably to their er have now additional 
capacity available manufacturing plastic 
moulds, jigs and fixtures, press tools, special-pur- 
machines, &c. Also die sinking, jib boring, 
capstan to 2}in., and all types of production 
machining.—’ Phone, Horley 909. E122 Mw 
MULTI-SLIDE MACHINE TOOLS.— Expert 
staff available for the Design and Detailing of 
Tools. Please send particulars.—BOX No. a 
* The Engineer.” 

mM ULTI-SPINDLE ~~: yy eo site 








ty req! to 2in. ca ity.—Apply, 
Su — Dept., C.A.V., mited, Acton, 
London, W.3. E332 Mw 


THE PROPRIETOR of British Patent No. 
600,260, which relates to “‘ Apparatus for and a 
Method of Working Sheet Metal,” is desirous of 
entering into arrangement by way of Licence or 
otherwise on reasonable terms for the purpose of 
exploiting the invention covered by this patent and 
ensuring its ful! development and practical working 
in Great Britain.—All communications should be 
addressed in the first instance to Leslie N. Cox, 
329, High Holborn, London, W.C.1. E1467 H 
THE PROPRIETORS of British Patent No. 
506,249, for “Arrangement of Bearing for 
Separators and Other Machines Fitted with a 
Vertical Quickly Rotating Spindle.” desire to 
enter into negotiations with a firm or firms for the 
Sale of the Patent or for the grant of Licences 
thereunder.—Further particulars may be obtained 
from Marks and Clerk, 57 and 58, Lincoln’s Inn 
Fields, London, W.C.2, E9054 H 
THE PROPRIETORS of Patent No. 588,091, 
for “ Irreversible Transmission,’ desire to secure 
commercial exploitation by Licence or otherwise 
in the United Kingdom.—Replies to Haseltine 
Lake and Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. E8960 H 
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BUYERS’ GIFTS 
ADVERTISING NOVELTIES 
DIARIES, CALENDARS 
With own inscription. 

A selective sample range available from 
8. L. MEMMOTT, 

BLABY, Leics. 


Tel., Wigston 89695. 
E1396 1 





EXCHANGE OF RAW MATERIALS 
EXCHANGE: 5 tons }in. H.T. Steel Rod in coils. 
7 tons B.R.C. fabric, 10 gauge. 
5 tons 13/16 M.S., Hex, Bars, 8ft. 
FOR: M. S. Rod, galvanised or 
straight lengths over sft. 
18 gauge Galvanised Wire. 
14 gauge Galvanised Wire. 
BOX No? E9030, “‘ The Engineer.” 1 





CHANGE OF ADDRESS.—Butters Bros. and 
Co., Ltd., announce that from 25th June they will 
occupy new London offices and works at The Crane 
Works, Long Lane, Hillingdon, Middlesex (Tele- 
phone Uxbridge 925 and 2288). El441 1 
INVENTIONS/DESIGNS, Registration and 
Marketing Services.—Consult Techtrade Agency, 
7, Kenilworth Road, Leamington, ate 
£1413 1 
TRANSLATIONS, Technical, Scientific, English- 
French-German, by highly qualified graduate 
e neer-scientist, speciality dimoult translations.— 
John Smuts, 8, Palace Gates Road, — ~ 
ll I 


Ew 


FACTORIES FOR SALE 
HENDON.—Close to North Circular Road, 
modern brick-built Factory on ground and two 
upper floors; attractive elevation, loading dock, 
canteen, excellent suite of offices. Immediate 
possession. Floor space 20,000 sq. ft., Freehold, 


£40,000. 

NORTH LONDON.—Ground floor, brick-built 
poaeety, of 100,000 sq. ft. on 3}-acre site. Good 
ng facili facilities, all services and ample room for 

we ton Freehold for sale. 

“STRATFORD. —Brick-built, ground-floor Fac- 
tory, with exceptional headroom. Small first- oe 
section, boiler-house, good loading facilities, 2-ton 
hoist, separate office lavatory block. Floor 
area 19,000 sq. ft. — £40,000. 

Further details from 

CHAMBERLAIN a WILLOWS, 23, ieee 
GATE, E.C.2 (CITy 6013). 








FOR SALE as a Going Concern, Iron Foundry in 
South of England, premises 43,000 sq. ft., mainly 
modern ferro- concrete buildings, 17,500 sq. ft., 
t with key personnel if 
required. mS 5 No. E1460, “‘ The Engineer.” L 
LIGHT ENGINEERING BUSINESS (orna- 
mental wrought iron, &c.) for disposal, Worthing ; 
3000ft. covered area. Freehold premises, plaut, 
stock, goodwill, £5500.—Tucker and Son, 88, 
Chapel Road, Worthing (Tel., 5708/9). E1494 L 
READING.—Modern freehold, single-storey, 
Light Industrial Premises, about 4400 sq. ft., 
ood yard and loading facilities —Johnston Evans, 
) pant and Co., 17, St. George Street, See Ww. i. 
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FOR IMMEDIATE HIRE 
Lorry-mounted 5-ton Crane. 
2-ton Mobile Cranes on pneumatics. 
— -mounted and ortable Diesel 





Com- 


"Brick “Crushers and granulators. 
Petrol and Diesel-Powered Welding Plants. 
BOX No. E8919, “* The Engineer.” 


BELLMAN’S for — EDS, ac, SUPPLY 


of HANGARS, HIRE of 
LATTICE STEEL RECTION MAS (30ft. to 
ane te, Terminal House, 8.W.1. (’Phone, 
Sloane 5259). E869 EK 





j | MACHINERY, &., WANTED | 


talking of machinery 
... think of Edwards! 


We are buyers of—and carry the largest stocks in 
the country of :— 
MACHINE TOOLS 
PRESSES 
PLATE AND * aoe METAL WORKING 
MACHINER 


TIN.BOX MAKING MACHINERY 
WOODWORKING MACHINERY 


We offer the highest prices for surplus Machines 
for outright purchase, or in part exchange. 


If you require any, new or second-hand, it will pay 
you to send for our lists. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 


Telephone No.: EUSton 4681-3771. 
Telegrams : “‘ Bescotools, Norwest, London.” 





Also at Lansdowne House, 41, Water Street, 
Birmingham, 8 Central 7606-7. 
143 F 





B.M.S. BARS required, fin. and lin. o. Flats 
3in. by }fin., 2jin. by fin. and fin. ‘sin. — 
Gorta Engineering, Chester Road, Eds Wood, 
Herts (Elstree 3146). E1443 F 
5-TON KING ELECTRIC HOIST wanted, 
oon, travel.—F. J. Edwards, Ltd., 359, Euston 

ad, London, N.W. 1 (EUSton 4681). "E9069 ¥ 


MACHINERY, &c., WANTED 


600 


MACHINERY WANTED 


We are interested in purchasing 
good secondhand Plant and 
Machinery, e.g. 
GENERATING SETS 
DIESEL and STEAM ENGINES 
BOILERS of all Types 
MACHINE TOOLS 
SHEET METAL MACHINERY 
HYDRAULIC PRESSES ‘* 
OVERHEAD and other CRANES 
CONTRACTORS PLANT 


PLANT for CHEMICAL, OIL, 
FOOD, RUBBER, PLASTIC 
and OTHER INDUSTRIES 


GEORGE COHEN SONS & Co Ltd 
WOOD LANE, W.12 and 


STANNINGLEY, Nr LEEDS 
E142 F 








WANTED. 
ALUMINIUM and ALUMINIUM ALLOY 
Sheets, Tubes and tions, any 
quantity, large or small, purchased for 


ALCOB METALS, LTD., 


367, ware Road, London, W.2 
(Paddington 2232). 
E4904 F 








STEEL STRIP.— Wanted, regular supplies of low- 
carbon cold-rolled steel strip, with sheared edges, 
0.032in. ™. wide and ijin. wide. Also 0.042in. 
by jin. wide.—BOX No. E401, “ The Engineer.” ¥ 


WANTED, all types of modern motorised Machine 
Tools. Offer your surplus to us and obtain the best 
prices.—Norman E. Potts (Birmingham), Ltd., 
105, Alcester Road South, Birmingham, 14. E123 F 


hn teh ag 15-ton Steam Crane, 4ft. oe. gauge 
Il details’ and particulars. —BOX No. — 
“ ‘The Engineer.” 


WANTED, 100-250-kVA. Alternators jie. 
500-750-kKVA. Alternators, 400/3/50. 
Abelson and Co. (En, fare’ Ltd., 70, Vi« toria 
Street, London, S.W.1 ( TATe Gallery 9444). 
E9042 F 
WANTED, Garrett 160/190 B.H.P. Locomobile, 
with coal or oil-firing equipment or suitable for 
wood firing. 
Abelson and Co. (Engineers), Ltd., 70, Victoria 
Street, London, $.W.1 (Tel., TATe Gallery 9444). 
E9043 F 


WANTED, 10,000ft. run 7in.- 

swelled and recessed joints. 
Abelson and Co. (Engineers), Ltd., 70, Victoria 
Street, London, 8.W.1 (Tel., TATe Gallery 9444). 
E9044 F 


min. 


12in. Caseing Pipes, 


WANTED, good used Planing Machine,- 


planing length 14ft. by approx. 3ft. 6in. to 4ft., 
with two boxes on the cross rail, preferably 
motorised for three-phase supply. 
Reasonably modern 4ft. 6in.—5ft. low-base 
pom od Drilling Machine, motorised three-phase 
Ox No. E9070, “‘ The Engineer.” F 


WANTED, SUCTION GAS PLANT, also 
Steam Plant, each about 160 H.P., consisting of 
one or two gas engines or of diesel engines con- 
vertible to use gas and one or two suction gas pro- 
ducers; also one or two Babcock semi-portable 
Boilers or other suitable type for firewood burning, 
and a Steam Engine with condenser—BOX No. 
E1501, “* The Engineer.” F 
WE BUY used or poking” Steel Files at good 
prices, in “= of 2 cwt. or mo 

THOS. WARD, LIMITED, R.S. DEPT., 
ALBION WORKS, SHEFFIELD. E8634 ¥ 


FOR SALE 


B. C. S. 


WATER-TUBE BOILERS 

(1) 32,000 lb. per hour Thornycroft self-con- 
tained, three-drum type Water-Tube Boiler, 
unused, 250 lb. working pressure, complete with a 
complete set of new fittings and mountings, 
arranged for oil firing. 

(2) 25,000 Ib. per hour Babcock and Wilcox 
single-drum, hand-type Marine Water-Tube Boiler, 
new 1925, 200 1b. working pressure, 570 deg. F. 
temperature, complete with superheater, Green’s 
Economiser, forced draught fan, twin chain grate 
stokers, 7 blowers, steelwork, valves, fittings, 
gauges 

(3) 15, 000 lb. per hour Boiler, as above, new 1921, 
complete with economiser, ‘superheater, chain 
grate stoker, soot blowers, steelwork, valves, 
gauges, fittings, &c. 


B.C. S. 


(ENGINEERS & CONTRACTORS), Ltd., 


3, CASTLE STREET, CARDIFF. 
Tel. No.: Cardiff 8512/3/4. E8417 @ 





BALL BEARINGS 


We can supply nee! Ball Bearings for 

Jeep, Willis and Ford-G.M.C. and Dodge 

trucks, also any other bearings which are 

difficult to obtain. 

MACHINERY (CONTINENTAL), LIMITED, 
175. BROMPTON ROAD, 


LONDON, 8.W.3. E1281 6 








Tune 29, jo 
FOR SALE 


ALBION { Ww WoRKs 


“ RUSHWORTH” 1Oft. by 3/16in, g4p 
OVERCRANK = GEARED = guyiA4 
SHEARING MACHINE, Phone for 

SINGLE-ENDED, OPEN-FRONTED rm 
CAPACITY TRIMMING PRuSS », 8 14 
direct belt drive to flywheel. 

NEW “WARD” 20-TON OPE 
INCLINABLE POWER PREss ES vit 
fixed stroke, motorised 400/3/50, ’ hy 

NEW “WA kb” 12-TON UNG EARED 
WHEEL TYPE POWER PRESSES 
adjustable stroke, motorised 400/3 

NEW “ HEDLEY  124-TON OPENPR 
INC LIN NAE UNGEARED 

with adjustable s troke, motos 


00/3/5 
“VENTAIR” 4 HP. TOTA ALLY y 
CLOSE DOUBLE-ENDED POLISH 
MACHINES, with self-contained dust-ex 
equipment, to take 12in. dia. OPS, speed § 
r.p.m., motorised 40 50. 
“ KENNEDY ” MODEL 2 ltin, CAPAG 
HA} D-OPERATED BAR VENpae ’ 
STEEL PLATE FRAME og 


ALO’ 
BIN TION PUNCHING, PLATE 8 
— ANGLE CROPPING MAC HINE, 
2in. flats, punch 1tin. through iin, 
3 in. rounds, 34in. squares, motor driven wy 
H.P. motor for 220 volts D.C. supply, 
* CRAIG and DONALD ” PLATE SLI?tyyg 
SHEARING MACHINE, capacity }ip 
plate, fast and loose pulley drive. ’ 
UNUSED “ ATLAS ” DOUBLE- ENDED } | 
ee SPINDLES, for bench mounj 
speed 2800 r.p.m., motorised 400 3/50, 
ERRY y -TON CAPACITY DOvE 
SIDED, GEARED SINGLE ( RANK pow 
PRESS, bed area 32in. by 2lin., fixed sj 
34in., arranged for belt drive. 
“FRITZ WERNER” HORIZ., GEARED PRy 
toggle action, 9in. stroke, motor drive, 
electrics. 
a to pass AS and SMITH " Loft. pry 
BE OLLS, top roll 15in. dia, p 
aib is in. rhe swing down end, belt drive, 


ne 29 







































“PILOT” No. 2 HYDRAULIC CROpP 
MACHINE, capacity 2in. by jin., and diy 
tin. mild steel flats, fin. sheet, foot cop 










motorised bs 
vEW Us 






ORTH” sft. by Ov, 
ILLOTINE SHEARING 


2A NIBBLING MACH 
18in. throat, gin. “capacity, protetions 400/3) 
TAYLO B.3 


‘and CH 
FRONTED, 









A OP 
war gtd Powe R PRESS, 
stroke, motorise: 3/50. 

“MOON” DOU BLE-SIDED, U NGEARED 
POWER PRESS, stroke inner 3in., auto, } 
cation, double roli feed, 400/3/50. 
FRICTION SCREW PRESS, approx, 25 
capacity, single pulley drive. 


THO* W. WARD, Lu 


ALBION WORKS - - 
"Phone: 26311. 


Remember - . - 

























‘Guam: . Fore 
Wards might have 


B. C. S. 


DIESEL ENGINES 
(1) 1500 B.H.P., vertical, six-cylinder, 
injection, two-cycle, single-acting, super: 
reversible Diesel Engine, by Sulzer, 500 
complete with air starting equipment, wa' r 
tower and softening plant, exhaust system, 
tanks, valves, piping, gauges, tools and 
installed by Sulzer Bros, in 1948 (two ay le 
(2) 16.5 B.H.P. vertical, six-cylinder, 
injection, two-cycle Uniflow scavenge, @ 
starting, type 6-71 Gray Marine diesel enging, 
r.p.m., fitted with twin disc marine clw 
reverse gear, complete with all accessories 
available). 
(3) 98 B.H.P. vertical, six-cylinder, sol 
tion, four-cycle electric starting Leyland D 
engine, 1900 r.p.m., fitted with single-plate 
type clutch, complete with all accessories (iv 


available). 
B.C. 8S. 


(ENGINEERS & CONTRACTORS), lid, 


3, CASTLE STREET, CARDIFF. 
Tel, No.: Cardiff 8512/3/4. EB4lbé 


ABELSON 


STEAM LOCOS FOR SALE FROM STOO 
l4in. 0-6-0 Hunslet Saddle Tank, 4ft. i) 


gauge. 
isin. 0-6-0 Andrew Barclay ditto. 
14in. 0-4-0 Andrew Barclay ditto. 
10in. 0-4-0 Andrew Barclay ditto 
6in. 0-4-0 Andrew Barclay Wail Tank, 2 


aa ii available from stock for immediate deliv. 
Full details from :— 


ABELSON & CO. (ENGINEERS), LT), 
Head Office : Coventry Road, Sheldon, Bi 
ham. Tel.: Sheldon 2424. 
London Office: 70, Me vay Street, Lo 
W.1. Tel.: Tate Gallery 94 
Manchester Office : ‘Oxford Road, 
chester, 13. Tel.: Ardwick 1828. EBT 
PLANT FOR SALE 
One 10Oin. centre Lathe, by Oldfield and Schoité 
One Horizontal Miller, three speeds, by 
and Sutcliffe. 
Two Landis Grinders. 
Two Barnes Drill Presses. 
Cc. J. NEWTON, uP. 
HOYLE STREE 
BEWSEY, WARRINGTON. E77 


For continuation of Small Advts., page 
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DAWSON & DOWNIE, L° 


7) Elgin Works, CLYDEBANK : Cat lathng leeds 


i 

35 1g) 

ee INSTAL THE 
on 

ssi | FOR ALL DUTIES FLDAIR 


a MOTOR OR STEAM DRIVEN)... 
Pui! PATENT [ l B 
at DIRECT-ACTING : 
: BOILER FEED PUMP 
Z ROTARY Putnam CROPPING 


DUPLEX PUMPS ; 
vacuum Pumps | SHEAR 


Illustration shows our Hor. 
Motor Driven 
TREBLE RAM PUMP 


Telegrams PUMPS CLYDEBANK 
Telephone 92-93 CLYDEBANK 





WORK; 














Speeds up to 40 strokes per 
minute: Blade length 8”; capa- 


city mild steel }” dia. bar, 6 


STAINES, MIDDLESEX. x }° flats, 14” bore gas pipes. 


1191 You could do with this willing 
Telephone Staines ek little worker on your staff to 


Producers of Castings in Grey Iron to reduce costs and_ increase 
specification for the engineering industry. pretueten. 
Individual weights up to 2 tons. 











Eldair Alligator Shears include:— 


: MODEL No. 0—12” blade. Cutting speeds 
. ~_ up to 60 strokes per minute. 


MODEL No !—24” blade. Ducting up to 
12” dia. crushed and cut. 


MODEL No. 0!—30}" blade. General 
purpose Shear. 


Send for group leaflets G2. 


MADE BY 


ELDAIR 


PRESS BRAKE & SHEAR ENS C° 


67,67 KING S™, BIRMINGHAM, {9 
phone: NORthern 2924-5 











DREDGING PLANT 


o the Largest Dimensions and Capabilities 


PATENT CUTTER HOP- 
PER DREDGERS, PATENT 
DIPPER DREDGERS, 
BUCKET DREDGERS, 
GOLD AND TIN RECOV- 
ERY DREDGERS, FLOAT- 
ING CRANES 

Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, etc. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 





An Electric Reclamation Pumping Plant “‘Larubi” Constructed tor the Anglo-iranian Oil Co. Led. 
Dimensions : 74 x 22 x 7 feet. Pumping capacity : 2C0 tons of mud aoe 8 hour through 500 feet of shore pipe 
to a height of 30 feet above low 


es FLEMING & FERGUSON LTD. 


media: on ee * ee: Paisley 4121 SHIPBUILDERS & ENGHIIERS, PAISLEY, SCOTLAND. Tel. Add. : “ Phania Paisley.” 
London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 67. New Broad Street, E.C2. ‘Phone: London Wall 4348 
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—sROOKES— SAMUEL TALBOT 


(ENGINEERS) LTD. 





CUTTING OFF 


MACHINES SPECIALISTS m FABRICATION 


GUILLOTINE 


‘SHEARS of Industrial Plant 


BAR SHEARS 

~ IN MILD STEEL, STAINLESS STEEL 
TUBE MAKING 
MACHINERY AND MONEL-METAL 


OXY-ACETYLENE PROFILE CUTTING 




















BROOKES (OLDBURY) LIMITED 


a eet MIRIMGHAM TEAM VALLEY TRADING ESTATE 
Gateshead - on = Tyne, Engiand 








Ratchet & Revolution Counter 


For RANGE of moons 
: re ease nae ae 

Sole Makers and ll ees: 

B. & F. CARTER 


Member of B.E.S.T.E.C. 
mg Ot 











& Go., Ltd. 
BOLTON, 3. 








FRASER | 


WATER TUBE 


An abrasive made in 9 grades. 
For Cleaning — Smoothing and 
Polishing. Removes surface 
rust—cleans and polishes non- 
ferrous metals—smooths wood- 


work—removes paint or varnish. r RROUS & NON-FERROUS ERASER & RASERL 
—_— CASTINGS si 


Telephone Telegrams 
ADVANCE 3266/9 “Pressure, Easphone, 
toe STEEL wor | 2 Ph car anor Engineering Co. Ltd. have 
eater d of j 











GALVANIZERS TO THE TRADE 


JOSEPH isandeaiiic et saan LTD. = sealant ad i D LA od ’ 


White House, Fish Street Hill, London, E.C.3 teen eet man pec sm — GALVANIZERS LTD., 


cast iron castings of all sizes at pressures up KING’S NORTON FACTORY CENTR 
to 1,200 Ib. per sq. in., thus saving production RMINGHAM. 


CLYDE. CRANES time, money, and labour. TELEPHONE: KING'S NORTON Ts 
Vacuum impregnation has been so per- 
FOR ALL * fected that castings can be sealed within 
INDUSTRIAL 48 hours. 


REQUIREMENTS Descriptive Details on request 


CLYDE CRANE & ENGINEERING CO 


MOSSEND nr GLASGOW i EL 
SHEETS « BARS 
WANTED BLACK SHEETS, for sl be 


a ey bodies, ¢ 


: frames, metal furniture, 
Herbert No. 4 Capstan Lathes, . ° CN SHEETS, pala 
later than Inspection No. ET, and corrugated. STEEL ) 


IRON 
5800 for reconditioning. Your ; SECTIONS, GALVANSSING, ba 
own machines rebuilt to Grade 1 and spra ~] 
standard and guaranteed. = : oe 
Attractive prices and deliveries. e mH rr SMITH & MCLEAN LTe 
































179, W.GEORGE ST., GLASGOW 
"Phone : Central 0442 






































Communicate with 


ALFRED HERBERT LTD | | «72 reise tou 


or to screen solids, we manu- 
FACTORED DIVISION facture and supply the right 


Red Lane Works, COVENTRY | | fetal and mesh ~~ hy : CRUSHING 


Phone: 89221 (10 lines) Catalogue on request, 


WOVEN WIRE + “Coe == GRINDING 


“tee i y MACHINERY 
CLOTH ee f Fuel and Ore Briquetting Machinery 
f Refractory Brick and Block Machinery 


—s ° ie mSsO 


— SONS (LEEDS) LTo 






















































































































































































BEGG, COUSLAND & CO. LTD. {eguryW't: SIDE 


SPRINGFIELD WIREWORKS., ew ARMLEY, LEEDS, 12 Tel: 38453 
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J INSLET voconorve 


ae 


e 


Straight diesel locomotive in 

steelworks service at Consett. 
Hunslet straight diesel locomotives for steelworks, 
harbours and heavy industrial shunting are built in 
outputs up to 600 b.h.p. and weights up to 60 tons. 
Hunslet steam locomotives for similar duties ‘are 
built up to 85 tons in weight. 


iE HUNSLET ENGINE COMPANY LIMITED 


HUNSLET ENGINE WORKS LEEDS 10 








FLAMEPROOF AND 

TOTALLY ENCLOSED 

ELECTRIC MOTORS 
PNM lomee), bates 
EQUIPMENT 


ELECTRICAL 


DISTRIBUTORS 


ELECTRIC HOUSE 
King Edward Bidgs., Bury Old Rd., 

MANCHESTER, 8. 

CHEetham 1303/1363 











‘ 


A and Allied Trades 





= for the Engineering - 


W. B. CULL & SONS LTD. 


SPECIALISTS IN FORGINGS & MACHINED PARTS FOR ALL PURPOSES. 


TENNANT STREET, TELEPHONE: MIDLAND 6048/9 
» BIRMINGHAM, 15 TELEGRAMS: CULANSONS, BIR’M 








‘ 
In & i: 





range jcc 
of single worm reduc- 
tion gears 


FAN COOLED—SIGHT OIL 
LEVEL—BALL BEARINGS 
HARDENED AND GROUND 
WORMS 


Inclusive Ratios 74—60. Embodies 
the very latest engineering gear- 
box practice and precision work- 
manship. 


es) S.E.OPPERMAN L? 


STIRLING CORNER, BOREHAM WOOD, HERTS, ENGLAND. PHONE ELSTREE 202! 
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fs Turn-Table Repaired 


and ready for load in’ 
one day Made possible by using 


Aluminous Cement 

















r Full « 
OMBU: 








Ciment Fondu is ideal for railway maintenance work, where its rapid hardening 


4 A 
facilitates uninterrupted service and minimises costly delays. All concrete made 


with Ciment Fondu is ready for its full | Write today for further particulars 


load the day after placing. and latest literature. 
















Concrete Rock-Hard in one day 










ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD 
73, BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
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eATRITOR |... 


Water-tube Boilers. 
unit pulverizer Lancashire Boilers. 
Rotary cement and lime 
FOR COMBUSTION AND kilns. 
GENERAL GRINDING PURPOSES Metallurgical furnaces by 


Grinds, dries and delivers in the unit, independent 
one operation. feeder or the ring main 


distribution system. 
Drying is particularly efficient : Re-heating furnaces. 
the moisture content of many Forge furnaces, 

f . oO; 
materials is reduced from 25°/> Low ‘temperature furnaces. 
to less than 1|%/o. 


WROE CHM S18. SIS ES FOR GENERAL GRINDING 


Chalk. 
Limestone. 
China Clay. 
Ball Clay. 
Sewage Sludge. 
Gypsum. 


Dyestuffs and other sticky 
materials, 





Tests and demonstrations 
on any material arranged 


’ Full details from : 
OMBUSTION ENG. DEPT. 


\LFRED HERBERT LTD * COVENTRY 








The 
Freedom 


Bell 


“Sound Castings ’’ for all 
engineering uses, ranging from a 
weight of a few ounces to as 


much as 20 tons, are manufactured 





at our Croydon foundry. 





GILLETT & 
JOHNSTON 


LIMITED 
Non-Ferrous Foundry Division 


CROYDON 
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SILVER: OX” 
TRAD MEDS 








. virtue of resisting corrosion: These offer a range of materials 
a  Gilfeting ‘completely in composition, treatment and properties, 
ina way which is not always realised by the user who is 
proposing to solve a corrosion difficulty by employing ‘stainless 
steel’. The “Silver Fox” Stainless Steel Catalogue shows how 
to determine the steel best suited to the designer’s needs. 





SHEETS 





COLD ROLLED STRIP : WIRE - BARS 


se 


SAMUEL FOX & COMPANY LIMITED 
Branch of The United Steel Companies Limited 


STOCKSBRIDGE WORKS ° NR. SHEFFIELD © ENGLAND 











FORGINGS 





- 
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HUMPHREYS- GLASGOW — 
- MECHANICAL PRODUCERS... 


a os 





HUMPHREYS & GLASGOW LTD 


HUMGLAS HOUSE * CARLISLE PLACE + LONDON S.W.I Telephone ViCtoria 396! 


ESTABLISHED 1892 
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h.p. at the drawbar 
and transmission 
that can ‘take it’ 








: = TRANSMISSION SYSTEM OF THE CHALLENGER MK. III isconstructed throughout ‘s 
to transmit evenly at all speeds the output of the 95 b.h.p. Meadows Ks 
Engine. The toughened, heat-treated steel tracks are designed to take the final 
strain under all those arduous conditions under which the Challenger will give 





efficient and trouble-free service. 
_ a = Ss ie 
FOUSEER 


CHALLENGER MARK III 


BRITISH DIESEL CRAWLER 


MANUFACTURED BY JOHN FOWLER & CO. (LEEDS) LTD. 
















A Product of the Marshall Organisation 


Sole Concessionaires for Great Britain: THOS. W. WARD LTD., Albion Works, Sheffield, 4 


Enquiries for SALES, SPARES AND SERVICE. Midlands and the North: Albion Works, Sheffield, 4. Scotland: 18/24 Fore Street, Scotstoun, 
Glasgow, W.4. Wales: Giants’ Wharf, Briton Ferry, Glam. London and the South: Brettenham House, Lancaster Place, London, W.C.2. 
Overseas Sales Enquiries: John Fowler & Co. (Leeds) Ltd., Leeds, 10, England. 
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deadweight and. thereby. .allow lighter 

structure or in¢reased rated load. Reduced inertia. 
means ‘more rapid manipulation and smaller driving 
motors. High durability cuts maintenance costs. 
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The ENGLISH ELECTRIC CANBERRA Mk.2 


POWERED BY TWO ROLLS-ROYCE AVON JET ENGINES 


The ENGLISH ELECTRIC Company Limited « Designers and Constructors of Aircraft since I9I| 






Registered Office: QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 «© WORKS: STAFFORD - PRESTON - RUGBY BRADFORD LIVERPOO: 
A3 
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Conveyors 


COAL CONVEYING PLANT 
FOR POWER HOUSE 













MOXEY CONVEYOR 
AND TRANSPORTER 
CO., LTD. 


Materials Handling Specialists 


LIONEL STREET 












BIRMINGHAM ENGLAND 























More than interesting .. 





more than inspiring . . 




















it will be profitable to you . . . because here you will see the 
latest types of instruments designed for producing maximum 
efficiency economically in all spheres of production. 


This is the first Exhibition devoted entirely to the British Instrument 
Industry. You will see here the latest products of over 150 of the 
leading British manufacturers engaged in designing and making 
instruments for use in industry, medicine and education. 


OPEN DAILY 11 a.m. to 8 pm. EXCLUDING SUNDAY. 
Closes 6 p.m. Saturday, 14th July, 1951 


Be sure to visit this Exhibition—and, remembering the crowds that 
will be pouring into London for the Festival of Britain, it will 
be as well to book your hotel accommodation as early as possible. 





Organised by 


F. W. BRIDGES & SONS LTD. 


GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2 
Phone: Whitehall 0568 Telegrams and Cables: Segdirb, Rand, London 
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WHAT'S RIGHT WITH THIS PICTURE? 


HIS caricature of the hearty, hisnctuibour 

performances that pass for materials hand- 
ling in so many factories has a serious message. 
Think how often you’ve seen machines kept 
waiting, work-space cluttered, goods damaged, 
costs sent up by out-of-date handling! You 
know what modern handling systems can do, 
but perhaps feel your problem is ‘ different’. 


o- 


* Mayflower’ car bodies on a twin-strand KING floor ¥ 
. * 


conveyor at the Standard Motor Co’s. works 





Many of the most successful KING installations 
have been designed to suit a specialised need. You 
will find in KING booklets details of installa- 
tions ranging from a single electric pulley block 
to comprehensive layouts of Overhead Runways, 
Travelling Cranes, Floor Conveyors. Look into 
this ; there is no obligation except ours — to help 
you increase your output and lower your costs. 


Conveying straw bales from wharves to mill at 
Bowater’s — a KING dual duty overhead conveyor. 


Production flows smoothly here—a 
My-Te-Min electric pulley block 
by KING handling heavy castings. 


june 2 











WRITE FOR 
ILLUSTRATED BOOKLETS 


GEO. W. KING LTD. 
sos WORKS, HITCHIN, HERTS. 
AND AT STEVENAGE: 
M. obeys of Electric Pulley Blocks, 
anes and Conveyors. 
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FUEL INJECTION RESEARCH 


_ Engine Performance reflects 
minute differences in nozzle form 








The Diesel is essentially a sturdy, robust engine ; 

nevertheless, its fuel injection equipment includes 

units of high precision calling for exceptionally high 

standards of manufacture. Though capable of hard, 

slogging work, it is sensitive to relatively small 

changes in the design and construction of this 

equipment. In the C.A.V. laboratories, research and 

development work on injector nozzles is constantly in 

progress, and the effect of even microscopic 

variations is studied exhaustively. The illustrations, 

obtained by means of transparent models used for 

research, show how minute changes in nozzle hole 

form can produce quite different spray flows. Note 

; that whilst in Fig. 1 the flow is streamline, Fig. 2 

arraned shows considerable turbulence. Variations of this 

igh speed photographs (exposure approx. 2 micro-seconds) of jets emerging from transparent nature, which can sensibly affect engine performance, 

nozzles, showing marked change in flow characteristics caused ae mae differences can arise from deviations of 10 microns (0.000 4”) or 
hole form. Slight variations in pressure can also cause similar differences. leis from the designe 4 forni of spray ee 





Research of this nature guarantees the high quality and performance of C.A.V. products. 





~ 


Fuel Injection and Electrical Equipment 


C.A.V. LIMIT € 8B, ACTON, (On Gon. Wee 





@ 174.400 
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@P 
CHIPPERS. Models for all 
classes of chipping, caulking, oF 


RIVETERS. For all riveting 
jobs. Main and auxiliary 
valve as in chippers. Force 
of blows easily controlled. 
Sensitive throttle. ; 


etc. Main and auxiliary valve 
system eliminates vibration. 


ROTODRILLS includ types ek 
Sensitive throttle. j 


suitable for every type >f job: 
hand-held and close-. varter ‘ 
drills, screw-feed typ: and & 
woodborers, reversibi: and 
non-reversible. All co:upact, 

simple and lightweighi tools, 










ROTOGRINDS. 
Smooth - running and 
quiet. Full range of 
precision grinding and 
heavy - duty types. 
Straight and grip 
handles available. 


RAMMERS. Fioor 
and bench _ types. 
Piston stroke adjusts 
itself automatically to 
height of material. 
Usual butts and peins 
supplied. 


SCALING 
HAMMERS. 
Extremely fast-moving, 
hard-hitting tools for 
all types of scaling. 
The only moving part, 
the piston, is tipped 
with tungsten carbide— 
no regrinding is ever 
needed. 


Ff PAINT SCRAPER, 
New type, high-speed 
light hitting stream 1 
lined tool. Sensitive 
lever control. Chrome ! 
plated cylinder. Vari- 4 
ous scrapers, chisels ff 
and small rivet snaps 
supplied. 


BLOW GUN. New well- 
balanced, easily controlled 
ultra light-weight tool with an 
exceptionally high air speed, 
invaluable for cleaning ‘ inac- 
cessible ’ parts. 





iad sii biaatdlassintied 





Do you regularly receive details of new Holman Pneumatic Tools ? 





Let us put you on our mailing list. 


‘ 


Labour-saving is a term that comes quickly to mind when speaking of Holman Pneumatic if 
Tools—but what, in fact, does it mean ? Making harder work for fewer hands—or easier work i 
for an economic number of hands? Any Holman tool—from a rotogrind to a rammer— 
makes the job easier to do, simpler, faster, more efficient and more pleasant. Why? Because 
it is designed to be as light as possible in relation to power and purpose. Because it is simple 


to control. And because it does its job without trouble or fuss—always. 





CAMBORNE. ENGLAND 


TELEPHONE : CAMBORNE 2275 (7 LINES) TELEGRAMS : AIRDRILL, CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES AND AGENCIES THROUGHOUT THE WORLD ‘ HB) 
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HYD RAL 


» DIESEL, PETROL, OR T.V.O. ENGINE. 
@ POSITIVE HYDRAULIC ACTION. 

¢ FINGER TIP CONTROL. 

¢ UNOBSTRUCTED VISION. 

» ELECTRIC STARTING. 





It’s faster, it’s easier, it’s cheaper :—Designed to fill a long felt need for 
a Hydraulically operated Loader - Compact in design and simple to operate 


Discharge at over 10 feet - Headroom under 7 feet. 


Three models: Standard % cu. yard, Heavy duty § cu. yard and Light duty 
1 cu. yard Full-Width Bucket. 


Please address ail enquiries to: HYDRALOADER DIVISION 


J CREENHAM EQUIPMENTS LTD. 


-SOLE DISTRIBUTORS FOR MIDLANDS & SOUTHERN .COUNTIES 
» CLAYTON RD, RUISLIP RD, GREENFORD, MIDDX. waxiow 365//2 


23 


ADEN 


INCREASED OUTPUT 


LOW-COST-HANPLING 


| HICH DISCHARGE HE 
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Typical example of Renold conveyor chain 
on a slat conveyor, giving a smoothly 
flowing level platform on a drum filling 
machine, which also incorporates three 
Renold chain drives. 





RENOLD 


Photograph by kind permission of Roberts Patent Filling Machine Co. Ltd., Bolton 


STEEL CHAINS FOR CONVEYORS 
AND ELEVATORS 


WRITE FOR CATALOGUE REF. 220/20/2 C.29 








Transmission and Conveying Chains, Wheels and Accessories for all mechanical purposes * 


.. THE RENOLD & COVENTRY CHAIN -COMPANY LIMITED - MANCHESTER - ENGLAND 
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Illustrated below are three Wellman (Paten )L evel Lu 
| Marseilles. 












Jib Cranes each of 15: ‘tons, capacity, in se | ; 
- The: unique: design incorporating ancing jib ensures 


th low running and 


a ee 


perfect control of the load and speedy « ° ere 
maintenance costs. : 
‘Wellman Luffing Cranes. are ‘adaptable for use either with grab 
_ ora lifting hook for handling general. cargo and have been installed 
in various ports throughout the world, : 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1. WORKS: DARLASTON, SOUTH STAFFS. 
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Head Office: STAN OeS STREET, BIRMINGHAM 12 
Telephone: CALTHORPE 3 RMINGHAM 





Stockists of “‘Dormer” “E.S.C. — V.A.P.” 
“Cardinal” “ Qualcut” “Double Mus et” 
“Golden Arrow” “Speedicut” “ Cap:tal” 
“Warrior” “Whirlwind”  “ Unbrako” 
“Archer” “Jacob” “Eclipse” ‘“ Ding 


Dong” “Toledo” etc. 


+ WRITE FOR 
Runes STOCK LISTS 


more "MONKS ECRANELTD 


THE TWIST DRILL SPECIALISTS, 


295 Telegrams : - EMANCEE, Bi 
London Office: 29 oe ROAD, LONDON, N. AA 
Telephone: EUSTON 531! ( Telegrams : EMANCEE, L 











For a completely trouble free life under the most exacting conditions, you 
can depend on either of these two gear boxes and for that matter on any of 
the other many different types of speed reducers that we produce, 


This illustration this « 
worm geared lias 

Seueer which We pro. 
“nce with oF without 
ed Cooling in 2 range 
of sizes from 12° to 
Se2r centres . 














PERMAN 
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TELEPHONE : 
NEWBURY 1701-2-3 


NEWBURY 


me CES 1D tes. A 


TELEGRAMS: 
OPPIGEARS’ NEWBURY 
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are you 


POWER 
FACTOR 
CONSCIOUS? 


Do you think a P.F. of -95 is good? Is a P.F. of -8 tolerable? The idle 
component of the current is over 30°, with the former and 60%, with the latter. Neither 
is really good enough if you wish to deliver maximum power, minimise losses and 
reduce the voltage drop in your system to the lowest possible figure. 





Have you considered using shunt capacitors to improve your power factor ? 


Today capacitors can be obtained as reliable and durable as the other com- 
penents of your system . . . if you specify BICC Power Capacitors. 


These high quality products are the result of nearly 40 years’ research and 
development and have a guaranteed efficiency of not less than 99°87°%. Unlike most 
other items of electrical apparatus, they require practically no maintenance. 


2 They can be connected as individual units at motor terminals and distribution 
; p boards, and in small or large banks at secondary or main sub-stations. 


The illustration shows a 20,250kVAr bank of BICC Capacitors supplied to the 
Aluminum Company of Canada Ltd. It comprises eighty-one 250kVAr single-phase 


units connected for operation at 10.3kV. 
ae 
Lsiaiial se Further information is available in Publication 278T 


| Mendes! POWER CAPACITORS 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
: E 
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This is the paving for factories and workshops where traffic is heavy 
and conditions severe. This is the flooring that cannot rock or disintegrate ; 
that is free from dust, safe for operatives; that stands up to truck traffic ; 
needs no maintenance; that is designed to stay put and keep ‘level— 
“TRI-PEDAL,” the triangular iron paving unit that makes the perfect 
permanent floor. Please write for full details. 


. TRI 


June 


id LAY 


{ 


ae ae] 


pili) whebeat 7 — einen ‘ ee 
a 
~ 
4 


IRON 
PAVING 


Simple to lay 
~No maintenance 


athe first cost is 
the last cost 


“under trucking, heavy loads — 


oils and food acids; 
against spilled molten 


THE BUTTERLEY COMPANY LIMITED RIPLEY DERBY ENGLAND 
LONDON OFFICE 20 ASHLEY PLACE, VICTORIA, S.W.1 


Overseas Agents: Messrs. Cecil Tress & Co., Ltd., Africa House, Kingsway, London, W.C.2.  . @TP. l 
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VERTICAL BORING AND TURNING MILLS — 
~~ UP -TO-ANY SIZE” 


° . a 
MR gi ra oon : = 
PF a oe ghee oe ee 4 ¥ 
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“ae STYRE BORING. 


Mit: 


pert” “heh gn) Tae 


=cn 


zis os ee ROR) i WE FURTHER BUILD: 
ee ER 8 Centre Lathes, height of centres 
from 500 mm 
Roll Turning Lathes 
Horizontal Boring & Milling 
Machines 


Auxiliary Machines 





2 ae 


olay 


’ DOUBLE COLUMN VERTICAL BORING & TURNING 
MILL 8000 mm TABLE DIA AND OVER 


ele) (=a Vel salt BE A (Clg-tol an mish colle 
MACHINE TOOLS LIMITED 
90, Victoria Street 


Sislalel=\alelale| LONDON. SW. 1. 
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The above illustration is 
from contemporary cata- 
logues of the Hornsby 
Portable Steam Engine, 
awarded the Council 
Medal at the Creat Ex- 
hibition of 1851. 


1951 


At the Festival of 
Britain, the Ruston Gas 
Turbine, Locos and 
Engines are on display 
as illustrated at right 
and below. 
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—_— a century of 
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world service in industry 


FESTIVAL OF BRITAIN industrial exhibits in London 


and Glasgow concentrate in a small area many of the 


century’s developments in industrial power. At the 


1851 Great Exhibition, where steam equipment of the 


Ruston family won their first laurels, a tradition of service 


to industry was established which helped to inspire the world’s 


first commercially successful oil engine, marketed by 


the firm in 1892. Consolidation of that tradition 


is demonstrated in tangible form at this year’s Festival 


where the latest examples of power for industry are dis- 


played — Oil Engines, Diesel Locomotives and Gas Turbines. 


DIESEL LOCOMOTIVES - 


a O.R-N°S B ¥ 


with 


DAVEY, 





STEAM BOILERS 


eee. L 


PAXMAN & CO. 


See these exhibits at South 
Bank and Kelvin Hall from 


the latest Ruston range. 


InN CO LN 


LTD 





POWER FOR 
INDUSTRY 


* CENTRIFUGAL PUMPS - 
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GAS TURBINES. 
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That’s 
the 
chap.... 
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... aSilentbloc 
Anti-Vibration 
Instrument 
mounting 


When critical factors in the choice of a resilient mounting 





are size and weight as well as performance and correct 
degree of flexibility this Silentbloc unit has all the answers. 
It is light, compact, easily fitted and the controlled 
deflection given by the patented rubber diaphragm remains 
constant. 

Available from stock in a range of sizes for loads between 
one and 45 Ibs. 


Our Technical Department will be glad to give designers 





the benefit of their wide experience in protecting sensitive 


instruments from vibration. 





Silentbloc Instrument Mountings can be 
fitted in a number. of ways and supplied 


with or without the pedestal type flange 
shown above. The illustration is four times 
larger than the mounting. 


SILENTBLOC LIMITED, VICTORIA GARDENS, LONDON, W.II. TEL. PARK 9821 
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NOT ALL MVA’s 


Not all the transformers we build are the two 4 MVA units in the centre are for 
measured in MVA, but our reputation for the N.C.B.; while the 10 MVA unit just 
building transformers with “plenty to showing on the right is for Australia. When 
spate” certainly seems to be attracting a you’re needing a big unit—or a little one— 
lot of large jobs our way. The three 15 it’s worth remembering that a J. & P. trans- 
MVA units on the left are for the B.E.A. ; former has “‘ plenty to spare.” 





JOHNSON & PHILLIPS LTD 
CHARLTON - LONDON ° S.E.7 
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If it’s upsetting the job calls for a Greenbat hot forging machine, 
Designed for the hot forging of metal bars by the ‘upsetting’ 
process and to give a product of high accuracy and sharpness of 
impression, this type of machine is available in several sizes to take bars 
from */,” to 4” diameter. Tools are. simple, durable and comparatively 
inexpensive andthe operator need not be highly skilled. Full details of 


performance and applications on request, 


| GREENBAT “er rencime wacuines 


GREENWOOD & BATLEY LIMITED ‘ ALBION WORKS. LEEDS 


|||[]| 1% MILLION TONS ON ONE BELT 


“The photograph shows 





part of an installation at a: Coking 
Plant in South Yorkshire, which has 
handled over 1} million tons of coal 
since October 1945. The original 
belting is still in excellent condition 
without signs of.wear on either the 
covers or edges. The idlers have 


given trouble-free service since they 





were installed.’’ 


BRITAIN’S 
BEST 
CONVEYORS 





Sutcliffe 


LIMITED 
UNIVERSAL WORKS » HORBURY » WAKEFIELD 









































34 THE ENGINEER 


Emergency power for this famous store is provided by 
three Mirrlees 250 k W_ generating sets installed in the 
lower basement. Waste heat recovery plant is included 
in the installation. 

Consultant : W. Howes, M.I.Mech.E., M.1.E.E. 

Industrial diesel engines from 135—2880 B.H.P 


wIBITO, 
«* oy 





HAZEL GROVE, Tel: Stepping Hill 3841 








DIRSRL POWER AP SELFRIDGES 


DIESEL ENGINES | 


IMMTRIULEES, BICKERTON & DAY LD. | 
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FOR DISPOSAL 














A.C. MOTORS D.C. GENERATORS 


ONE RECONDITIONED 36-kW, 220/230 volts D.C. DIESEL ENGINE DRIVEN GENERATING 


SET, comprising Harland co nd-wound, 1350 r.p.m. generator, direct coupled to Paxman-Ricardo 
00/440 volts, 3-phase, 50 cycles. vertical four-cylinder, type 4. tha. engine, mounted on bed-plate and complete with switchboard. 
TWO RECONDITIONED 18-kW, 100 volts D.C. DIESEL ENGINE DRIVEN GENERATING 
> HP. R.P.M Rotor Type Bearings Maker Comments SETS, comp L.D.C. compound-wound, 1000 r.p.m. generator, direct coupled to Ruston vertical 
1 9 485 S.R. Prot. B.B. L.D.M. With new starter four-cylinder r. tor-cooled engines, mounted on bed-plate and complete with switchboards. 
; 733 8.0. Prot. R.O. Holmes ONE MOTOR GENERATING SET, comprising 55 H.P., protected type, slip-ring motor, by C. 
i 70 735 S.R. Prot. B.B. E.E.C, With starter and rails Parkinson, 400/440 volts, three-phase, 50 cycles, 1460 r.p.m., direct coupled to. protected type com- 
1 480 S.R. Prot. B.B. G.E.C, With starter pound-wound D.C, snes | 210/300 volts, 105 amps., on bed-plate, ond complete with stator and 
: 55 1 oe +3 he _ - v — bt —— rotor starter for the A.C. motor. 
; 35 : ate ere — eritys Svarver ONE RECONDITIONED 5-kVA, 230 volts, a ym 50 cycles, DIESEL ENGINE DRIVEN 
$8 4 et ay oa > BE.C. bed nn — ALTERNATING SET, comprising Higgs protected type alternator, with exciter, direct coupled to 
27 725 sc. Prot. BB. BEC. With starter =" vertical single-cylinder diesel engine, with radi itor and fan cooling, on bed-plate with bwitch- 
4 25 = 0 eg 4 C. Parkinson bh ag mad rs 
9 0 8.R. . .B. G. > 
1% 60 8G. BB. Hees With starter NEW SINGLE-SPEED GEARED MOTORS 
10 1 -R. -E. -B. roo) 8! r ¥ 
1 4 960 SR. Prot, BB GEC. With s ts. NEW TOTALLY ENCLOSED OR DRIP-PROOF ENCLOSURE. * 
4 2 3000 8.c. Prot. BB. L.D.c. SUITABLE FOR OPERATION OFF A: 400/440 volts, three-phase, —- supply. 
i 1} 950 8.C. Prot. B.B. Met.-Vick. 380/420 volt 100/250 volts, single-phase, ycles. 
ig 945/478 8.0. Prot. B.B. L.D.C. Pole changing 100/250 volts D.C., shunt, ‘compound or series, 
1 1 960/31 8.C. Prot. B.B. M.& Platt Geared, vertical up HORSE-POWER AVAILABLE: i, 3, 2, 1, 1}: and 2 H.P. 
1 2 = oo sg ae Gearee iw FINAL SPEED AVAILABLE: 480, 436, 406, 362, 350, 300, 280, 262, 245, 235, 220, 
l rad - ome eared. 175, 156, 150, 135, 117, 110, 100, 88, 80, 75, 70, 64, 61, 5S 60 44° 
i BRE EE. Be cel NEW vs 3,38 38 pa. 
: it 64 sc. TE. BB. Geared. NEW Also low range of speed ‘ill : ond 15 r.p.m. at 100ft.-Ib. torque, and from 0-37 to 9-3 r.p.m. 
i 1 26 8.C. T.E. B.B. Geared. NEW ee .-Ib. torque, 0-47 to 13 r.p.m. output at 800ft.-Ib. torque, and up to 7 r.p.m. at 1500ft.-Ib. 
030 volts, single phase, 50 cycles. MISCELLANEOUS 
1 50 RI. T.E. B.B. Geared. NEW siX NEW HAND ooere> NON DRAW OUT OIL BREAK CIRCUIT BREAKERS, 
I ; 61 R.1. T.E. B.B Geared. NEW by G.E.C. 100 amp., 400/440 velts, 3-phase, 50 cycles. With no voit and overload releases. 
$ J 100 a T.E. B.B Geared. NEW ONE TWIN GLASS BULB MERCURY ARC RECTIFIER, by B.T.H., input 6600 volts, 
2 50 I. Prot. B.B Geared three-phase, 50 cycles; output 150 kW., 460 volts D.C. With two rectifier cubicles, each 
1 1 65 8.C. Prot. B.B Geared capacitor 75 kW., 230 volts, 326 amps., with link, carrier, cooling fan and motor, control panel, 
1 1} 1445 RI. Prot, B.B 240/460 volts transformer and two bulbs. Complete with D.C. switchboard and A.C. circuit breaker. 
j 2 1500 8.C. Prot, B.B Split-phase, with starter 
1 2 1000 8.C, Prot. B.B Split-phase, with starter If the electrical equipment you need is not listed, please let us have details of your requirements, as 
1 2 3000 8.C. F.L.P. B.B. Split-phase the above is an abbreviated list only of the very large stock held of A.C. and D.C. motors, D.C. 
1 3 1500 8.C. Prot. B.B. Split-phase, with starter generators, A.C. and D.C. starters, and various other equipment. 


FULL PARTICULARS AND PRICES ON APPLICATION 
MECHANICAL STOCKLIST ON APPLICATION 


STANLEY ENGINEERING CO. BATH 


TELEPHONE: 4294/5 ELECTRICAL DEPT. Ext. 5. MECHANICAL DEPT. Ext. 4. 
TELEGRAMS: TRIUS. 








ESTABLISHED 1910 














RAILINGS 


.... Can their value ever be assessed ? 





The guardian of life,-property and stock, 
good and efficient. Railings are indispensable 


in a fast moving world. Our Railings and 





Gates always give you that feeling of com- 





plete security from outside threat. They are 





built by craftsmen of the finest material, and 





in a variety of types for every conceivable 





purpose. Our’ specialist knowledge and 








advice is at your service and we shall be glad 





to assist you. 


Manufacturers also. of Structural Steelwork, 


Metal Windows, Welded Tanks and Castings. 


THOMAS BLACKBURN & SONS LIMITED 
PRESTON, LANCASHIRE. ss London Office: 8, Bloomsbury Square, W. Cl. ; _ Tel. ee 8638. 
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“OLYMPIA 


(ALL HALLS) 


OPEN DAILY (50), 
10 a.m.—8 p.m. 


AUG 30th- 


SEP [3th 
1951 


ADMISSION 
2/6d. 


(including tax), 


<I ENGINEERING | This eleeee largest 


event of its kind in the 


| MARINE & WELDING <a te 
EXHIBITION [ated 


TRADES’ EXHIBITION 








( INCORPORATING FOUNDRY 


OLYMPIA | , 
LONDON | OR : 
AUG.30 - SEP.13 EEL 


a note of the dates now. 


one, OF hare n 












All enquiries, including Hotel accommodation, travel facilities, etc., should be addressed to :— 
F. W. BRIDGES & SONS, LTD. GRAND BUILDINGS, TRAFALGAR S@., LONDON, W.C.2 Phone : WHitehall 0568 
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= . ‘ 2 x 4 
eS Pao oe ae fg ansaid, Bie sce Sateen 


a AP. 
Every Concei....L» 


—ARE HERE TO STAY 


This 30 page Technical Booklet, which deals 
with compositions, applications, performance 
and treatment, gives you some of the reasons 
why. 


Write now for a copy. It is available free on 
request to tool manufacturers and users. 


= eign eat aac onaarincriaa ak 
Please send your FREE Booklet 


“MOLYBDENUM HIGH SPEED STEELS” 
BLOCK LETTERS PLEASE 


Technical enquiries for this book, preferably with full details POSITION ......... ce ceeeeeeeeege tenes 


of the projected application of Molybdenum steel, should 
be addressed to: 
99 Pinstone St. Sheffield, I. 


(Registered Office : 2-3 Crosby Square, London E.C.3.) 
—— sama aaamnaiannnnieenemmemnnmiaimmmmmmmmmteaaa 


Company .......... 


Address ee ees 
- E6a —] 


Le ee ee ee me we we we we et ie 
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MADE BY CRAFTSMEN 


To-day, as in the past, “Toledo” steels for 


the Aircraft, Automobile, Engineering and 


Allied Trades stand for British quality at 


its best. 


E> ANDREWS TOLEDO 


LIMITED 
TOLEDO WORKS SHEFFIELDS. 
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FOR AIRCRAFT PRODUCTION 


The exhaustive tests which all “Broomwade” equipment undergoes before leaving 


High Wycombe are typical of the measures Broom & Wade take to preserve 





their reputation for excellence; earned throughout over half a century of an RR re) re) Tt 
acknowledged leadership in the application of Compressed Air. maYV].¥ >) - 


BROOM AND WADE ies gee ae Slee fee ae O Poteare, Hit-G@. Ho WY CO is 





E : BUCKS 


 —————— 


G 





AN ADVANCE IN FAN MANUFACTURE 


The Aerofoil fan is a major stride forward in the development 
of axial flow fans. Advanced technique in design and manufacture 
gives superiorities in performance and high quality construction at 
economical cost. 





7 


Static pressures up to 15 ins. 
water gauge 


Air deliveries from 100 to 
42,000 c.f.m. 


Nine sizes of single stage 
fans, 6” to 48” diam.- 


Six sizes of unique Dual Duty 
fans with contra-rotating im- 
pellers, as illustrated above. 


78% Total Efficiency. 


Patent Adjustable Impeller, 
enabling the required C.F.M. 
to be supplied EXACTLY. 


Non-overloading 
characteristic. 


Reversal of air flow. 


Motors and impellers design- 
ed as complimentary units. 


@ Special regulating-type A.C. 


motors in several sizes. 


VOODS OF COLCHESTER LTD. 





BRAISWICK WORKS 


OR OB TOD - Oa em an 


ENGLAND 
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SIMPLIFIX 
COMPRESSION JOINTS 


The possibili ty For COPPER and STEEL 
TUBES outside diameter, 


or internal bore size. 











of increasing the 


certainty and economy 








of your process by <n 


Collar 


FITTINGS in BRASS and STEEL are in general use by 


the use of automatic ENGINEERING FIRMS, OIL ENGINE MAKERS, OIL RE- 
FINERIES, GAS INSTALLATIONS, COMPRESSOR MAKERS, 


es ‘anal : SHIP BUILDERS, INSTRUMENT PANEL MAKERS,.PUMP 
recording — controlling MAKERS AND OIL FUEL INSTALLATIONS, etc. 


No Belling or Brazing required. Joint made by screwing up nut. 





Standard Fittings screwed B.S.P. Thread, Male and Female 


INSTRUMENTS ends. A.P.I. Thread when required. 


NEW ENLARGED CATALOGUE, illustrating Fittings for 
Outside Diameter Tube, on application. 


SIMPLIFIX COUPLINGS LIMITED 


| by a 9 
2: 157 VICTORIA STREET, LONDON, S.W.1I 
I] * L 4 Telephone: ViCtoria 0273/4 & 9579 


























ss ea ty =e eT Se 
is worth investigation.. 


your first step is to write to 


BRISTOL’S INSTRUMENT CO. LTD. 
12, LYNCH LANE, WEYMOUTH, DORSET. Tel.: 2140 


The Variable 

speed unit which 

gives Infinitely Variable 

and Accurate Controlled Speeds. 

The essential feature of the mechanism 

is the double cone rollers rolling between 


SERIES @ N the driving and driven discs to convert a SIMPLICITY of Design. 
4 HIGH EFFICIENCY—Non-slip ! 


2 drive and Negligible power loss. 
a ee 
bined with automatic pressure adjustment etneinn eae 

hee HIGH OVERALL RATIO—6 : | 
of the rollers against the discs it gives a with positive forward or reverse 


drive. 
4 definitely non-slip drive. oe 
’ . ee. : M6 CONSTANT POWER at all s d 
60 years’ experience . Ree: iii 
SPEED VARIATION. ACCU- 
RATELY: CONTROELED. 


constant speed into a variable one. 


Backed by more than 





of Instrument design VARIABLE REMOTE CONTROL can be 
fitted if desired. 


and manufacture. Sentinel i F SPEED UNIT SENT and free from VIBRA- 
‘ oe 





MAINTENANCE — Limited to 
simple oil change every 1500 hrs. 
of operation. ‘ 


Write for illustrated folder ~ 


SENTINEL (SHREWSBURY) LTD., SHREWSBURY 


Telephone: Shrewsbury 2011 Telegrams: Sentnoll Shrewsbury | 


— sie 








H 
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High Output 


low capital © 


cosT.... 










Motor driven by rotor and stator (G 
unit 4 h.p. at 1425 r.p.m. or f 
? h.p. at 2800 r.p.m. as required. 
Suitable for 400-440 volts 3-ph. 
50 cycles. Height of motor centre, 
4hins. A 3ins. dia. 3-jaw self- 
centring chuck is standard (4 ins. dia. chuck supplied if required). Alternatively, 
can be supplied with lever-operated collet mechanism, to take work up to 
1}ins. diameter. a 





( AJAX )macnine roots | 





AJAX MACHINE 
WEST MOUNT WORKS - 


TOOL 


Proprietors: ADA 


COMPANY 


HALIFAX 
(HALIFAX) 


© 


Three AJAX motorised Utility Heads go 
to make up this efficient, accurate and 
economically constructed special-purpose 
machine tool. Each simultaneously bores a 
2” hole and surfaces a boss, the table being 
hand-traversed for the two boring positions. 
Note the oblique setting of the foremost 
Head. This simple set-up rapidly and 
consistently machines light alloy castings 
in 160 seconds floor-to-floor time. During 
the traversing time on these operations, 
the operator is engaged on a similar 
component using an AJAX sensitive 


drilling machine. 


LTD 





LIMITED 
- YORKS 





June 








INC 


Wm. 















Hopwood 
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FORGE CO., 
WIGAN. 


Wm. Perk & Co., Forgemasters, Led. 
(Proprietors) 


Hammered or Hydraulic Pressed 


FORGINGS 


In Iron or Steel, 
Black or Machined to 20 Tons 


INCE. 














—__ 


WEIGHBRIDGES AND 
eG MACHINES 


New des 


se 4 a ASHWORTH = 


Road, DEWSBURY 





— 
TAYLOR & CHALLEN LTD. 
Presses, Dies, Lathes, Shears, etc. 
for sheet Metal Work 
Minting and Cartridge Machinery 


Derwent Works BIRMINGHAM ; 19 














DAVIES & METCALFE, L*° 
Injector Works, 


ROMILEY, Near MANCHESTER. 
Specialise in 
INJECTORS and EJECTORS 
of all classes 








[HY DRAU ULIC 


“PUMP SETS” Self contained 

“UNIT PUMPS” Single stage 

“PUMP UNITS ” Two stage 
SPECIAL PRESSES 
CONTROL VALVES 


PUMP UNIT LTD., 
25, Coptic Street, London, W.C.| 











THE 


SOLONS FOR 


ENGINEER 















r Use SOLONS for 
the jobs that 
matter—this modern 
precision tool makes 
HY soldering speedier, sim- 
pler and more reliable. 5 

models : 65 watt with oval ta- 
pered and round pencil bit; 125 
watt with oval tapered and round 
pencil bit; 240 watt with oval 
tapered bit; each with 6 feet 3-core 
Henley flexible. Voltage ranges from 
100 to 250. Write for folder Y.10. 







HENLEY’S TELEGRAPH 
WORKS CO. LTD. 
51-53 Hatton Garden, London, E.C.1 


Ww. iT. 


SOLDERING IRONS 


FOR INDUSTRIAL USE 


























ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE. 
IN MILD AND STAINLESS STEEL 








also AIR CHIMNEYS, TANKS, PIPE WORK PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
BRITISH APPLIANCES MFG., CO., LTD. 


DOLLY LANE, LEEDS, 9 
Phone: 307256. Telegrams: STRUCTURAL LEEDS 9 






































X-L 


came fl 
HAMMER | 


4 Replaceable 

faces of non- 

inflammable cellulose. Retains shape and never 

damages the work. Standard Hammer has cylindrical 

faces. Six weights (40zs. to 2lbs). Dome, cone, 

taper, or wedge shapes also supplied. ideal for panel 

beating, engineering and general assemtly work. 
Write for details. 

THOR HAMMER CO., SALOP,STREET, 

BIRMINGHAM, ENG. Phone: Victoria 0987/8 


KY For ELECTRIC Va 
WIRE ROPE BLOCKS 


WAUGHAWN 
LIFT ENGINEERING Lt© 


S CROMPTOM WAY, CRAWLEY, SUSSEX. Tee CRAWLEY 1220.1.2 






















MOULDS 


TUBE EXPANDERS 


ORMONDE ASHTON LTD. 
ORMONDE ST. ASHTON-U-L. Tel. ASH 2929 & 2962 


TOOLS 


















EDGE RUNNER 
MILLS 
Ber We or Dry Grinding 
tron & Steel Foundry 
Sand and 


Kneading ls. 
PAN. TYPE 
Concrete MIXERS 






























Company L. y 


™ HAY! MARKET. LONDON, W.1 
Works: Trafford Park, Manchester. 


he 5 yPERHEATE 





METALLINE 
IRON CEMENTS 








ialarveel weds ime 


0 Margaret. St GLASGOW C! 





ee a ae ee a ee 

















FOR ALL TYPES 
SUPERHEATERS FORALL Tv? 
T. SUGDEN LTD. 


53, HAYMARKET, LONDON, S.W.1 
Telephone: WHITEHALL 1550 


See Advt.— Engineer ” — June 15 
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SMONNSANNRERARLLELEE ELL EDP LESS SESSA 
“KNOWN THROUGHOUT THE MACHINE TOOL wenn 


* 3 hy > es “M ; 
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JASPAR 
MILLING MACHINES 


Of the latést design-and particularly 
robust construction, these high-precision 
machines embody many features which 
ensure perfect operation and a long 
productive life. 





MODELS TABLE SIZES 


3 MYS-Vertical 63 x 152 ins. 
(as ilustrated) 


2 CR-Universal 375 x 82 ins. 
3 CR-Universal 53 x 112 ins. 
3 CS-Universal 59 x 13 ins. 


Full specifications on request 


NO IMPORT LICENCE REQUIRED 




















be ee 
» | 


GEORGE COHEN 


SONS & COMPANY LIMITED 
SUNBEAM RD., LONDON, N.W.10 


Telephone: Elgar 7222/7 


STANNINGLEY, NEAR LEEDS 
Telephone: Pudsey 2241 


} 
i 
( | eeeteeeseemetnaiianeemant ~ 
#* 


And at Kingsbury (nr. Tamworth - Manchester - Glasgow - Morriston, Swansea - Newcastle - Sheffield - Southampton ~- Belfast - Bath - Dunfermline 





| 2/616/MT13®) 
| 
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SLOTTING MACHINE 








" MULTISPINDLE DRILL 
type 19 P-VI-Arr. eae 


21, RUE DES DRAPIERS, 21 
BRUSSELS * Phone 11.23.70 


ZH DESPAIGNE 


E > 5S avenue de Schaerb 


2, rue rapa 


-MONDIALE 


VILVORDE 


IMPERIA 
A 


a S.A. 
i, NESSONVAUX-lez-LiE 


@ DIV. H. DESPAIGNE 


de la S.A. CETEL 


Ks, 37-39, rue Verheyden 
> ANDERLECHT- BRUXELL 


#. ATEL. MARCEL PEGAR 
: ANDENNE 





zee, | 


4 


U 
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e 


U.S.A. 


UGANDA 





AUSTRALIA 


NEW ZEALAND 


ON MAJOR INTERNATIONAL PROJECTS 


GYRASPHERE 
SECONDARY 
CRUSHERS 
Unequalled for large outputs 
Ege E. ity chip _ 
n 
=e 


Wz 
FS, 
asad WANts THE GRADE” 23:2: 


CRUSHERS 











Among the outstanding engineering projects in which PEGSON - Telsmith 
equipment has played a major role are:— MOUNT MORRIS DAM and 
GRAND COULEE DAM, U.S.A.; the VAITARNA DAM PROJECT, INDIA; 
the LOWER SINDH BARRAGE, PAKISTAN ; the OWEN FALLS DAM & 
POWER STATION, RIVER NILE, UGANDA ; SNOWY MOUNTAINS HYDRO- 
ELECTRIC PROJECT, AUSTRALIA; SALTOS DEL SIL, SPAIN, and the 
KARAPIRO DAM & POWER STATION —WAIKATO RIVER, NEW ZEALAND. ROLLER SEARING 


JAW CRUSHERS 





Pegson is proud of its Association with these important undertakings because 
they reflect the confidence expressed in Pegson Plant by Contractors who 
insist on equipment of the highest calibre and efficiency. 


For detailed information on Pegson plant you are invited to write to : 


PEGSON CTD. JDDESLEIGH HOUSE 

CAXTON STHEET (0ECSGE 28 
WORKS: COALVILLE, LEICESTERSHIRE  scxew 
TELEPHONES: ABBey 2373. COMvviree 254 — Sotsdvphing” ttt 


throw type vibrating screens 
for wet or dry screening of 


A COMPANY OF THE MELLOR BROMLEY GROUP sede earl cited soe, 


or 











Sa Roe xn 
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Hliectric Equipment 
for PUMPING PLANT 


No one knows better than the Waterworks Engineer just how 
important is the electric equipment. BTH motors and control gear 
are made in such variety that the correct type and size (vertical or 
horizontal) for any project is easily determined. The station illustrated 
is equipped with two BTH 750-horsepower, 1,000-r.p.m., vertical 
synchronous induction motors, driving borehole pumps. Whenever 
electric equipment of proved performance and reliability in service 
is needed —SPECIFY BTH. 





’ THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND 











Member of the AE! group of companies 
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Unlamented ! 


Your white elephants can be senting unproductive capital, 
other people’s willing horses. now is the time to unload it. 
We shall be glad to act as the 

sntermediaries and make the _!t is a prime national necessity 


highest spot cash payment to that every machine capable of 
you. productive work is employed 


to its maximum capacity. 








If, in your shop, there is a 
piece of equipment repre- Send a post-card. 


sellto CL\SEIIMORES 


JOHN CASHMORE LIMITED 


GREAT BRIDGE, TIPTON, STAFFS. Phone: TIPTON 2181 (5 lines) 





ee 











ALSO AT NEWPORT, MON. Phone: NEWPORT 3944 (4 lines) 
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‘WEIR 
REGENERATIVE 
CONDENSERS 


for Land or 
Marine Service 


WEIR REGENERATIVE CONDENSER AT PINKSTON POWER STATION, GLASGO 
35,000 SQ, FT. SURFACE, 2 FLOW, I7 FT, 9} INS. BETWEEN TUBE PLATES 


High Vacuum The very large gain in efficienc 
in turbine installations, brought about by a com 
paratively small increase in condenser vacuum, ha 
now been amply demonstrated. Weir Regenerativ: 


Condensers ensure highest possible vacuum. 

wane cua Sameer ANP pee: ' 

an Se oe High Condensate Temperature The Wei 
Regenerative Condenser is designed to give maximum thermal efficiency 
condensate being re-heated by exhaust steam, and leaving the Condenser unde 


all loads at temperature of entering steam. 


De-aerated Condensate The Condensate, being at vacuum temperature 
contains no air in solution, and is therefore non-corrosive and ideal for feed fo 


high-pressure boilers. 


BUILT UNDER LICENCE BY 26 LEADING FIRMS. 
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(ARCHDALE | 





Hi 


} 
| 
1 
1 
| 


| HYDRAULIC MULTIPLES 


| 


i 
i 


SIZE ‘0” DRILLS UP TO 12%in. HOLES in mild 
Gee 66 2-6 o> 


This machine is remarkably easy to operate by unskilled labour. It 
has a maximum of 12 spindles adjustable within an area ‘of 10 in. dia. 
or 134in. by 8} in. depending on whether a circular or rectangular 
head is fitted. Drilling cycle is entirely automatic, the only manual 
operations being loading and unloading. Control is’by.push buttons. 


JAMES ARCHDALE % C0, LTB, LEDSAM STREET, BIRMINGHAM, ENGLAND. . 
SOLE SELLING AGENTS: ALFRED HERBERT LIMITED, COVENTRY & BRANCHES. 
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70 Years Experience 





3-TON SISAL CAR, fitted with screw brake 


wan 
Pd 


27 cu. ft.. “*RUGGA” Side Tipping Wagon 





ROBERT HUDSON LTD., RALETRUX HOUSE, MEADOW LANE, LEEDS, II. Telephone: Leeds 20004 
LONDON: 21, TOTHILL STREET, S.W.I. Phone; Whitehall 7127 


WORKS AT LEEDS, JOHANNESBURG, DURBAN AND CALCUTTA. TELEGRAMS: RALETRUX (ALL OFFICES) 
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DERA ILMEN TS 


AVOIDED — 





Replacement of the Link and Pin manual 
coupling by a rigid Automatic Coupler 
minimises derailments caused by uneven 
track, or tubs straying when rounding 
curves under load. 








ENGLISH STEEL CORPORATION LTO 


SHEFFI EL) ——————___ 
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‘VSG’ units driving a Davy & United strip rolling mill in the non-ferroi 
department at Vickers-Armstrongs, Elswick. 


Elswick Rolling Mill Re-equipped. 


With extended cold rolling capacity, the reconstructed 


‘VSG’ HYDRAULIC TRANSMISSION 
FOR STRIP-ROLLING MILLS 


Non- Ferrous Department at Vickers - Armstrongs, 
Elswick is now able to offer a much wider variety of brass 
and.copper strip and sheet in greatly increased quantities. 


New mills and ancillary equipment of the latest designs, In the cold strip mill, two separate “VSG” pumps, 
each connected to a hydraulic motor, are used to 


including Four-High Strip and Sheet Mills, driven by 


control, from one point, the overall speed of the 

‘VSG’ Hydraulic Units enable Vickers-Armstrongs mill and.of the coiler, and to maintain automatic- 
to satisfy the demands of all strip and sheet users. ally the pre-set tension in the strip. ‘VSG’ units 
’ are also applied to the screw-down mechanism, 

one pump driving two hydraulic motors in series, 

with provision for running either or both motors 


as required. 


VICKERS HOUSE : BROADWAY -« LONDON ° SWI 


SHIPBUILDERS + ENGINEERS - AIRCRAFT CONSTRUCTOR 
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- METROPOLITAN - VICKERS ELECTRICAL CO. LTD., TRAFFORD PARK, MANCHESTER 17 ¢)s10 


| Member of the A.B.I. group of companie 


PLANT ¢ MACHI NERY 


FHO: W. WARD LI DD 
ALRBREION WORKS | SHEFFIELD 


T 1ONE | $ LINES TELEGRAMS FORWART SHEFFIELD 


@ Machinery’ Showrooms: — SHEFFIELD, SILVERTOWN,’ £.16, GLASGOW, LIVERPOOL, BRITON FERRY 


* The original compressed asbestos jointing, in 
et r ready-cut form, for untversal appli- 


cation at highest temperatures and pressures 


RICHARD KLINGER LIMITED KLINGERIT WORKS - SIDCUP - KENT - Tel: FOOTSCRAY 3022 


We can supply all types and sizes of reamers, 
made from high-speed steel manufactured at 
our own works in Sheffield. We can manu- 
facture special reamers to customers’ own 
requirements. 


» First-class workmanship and rigid inspection 
j ensure that every ROSSELL reamer is a 


See By 3 viCTORY | | 
HENRY ROSSELL & CO. LTD. i sseo ses | 


EFFINGHAM ROAD, SHEFFIELD, ENGLAND 








THE -ENGINEER 





This couldnt have happened 


fay CEORCE RUSSELL & Cov Lio MOTHERWELL fami lf 


SPRAY NOZZLES 


NON-CLOGGING INVOLUTE TYPE 
1/s" TO 3° DIA. INLET. 
CAPACITIES 21/2 TO 12,000 G.P.H* 
FOR WATER COOLING, GAS WASHING, 
DUST LAYING AND OTHER PURPOSES. 


LEDWARD & BECKETT L*° 


PARLIAMENT MANSIONS - ABBEY ORCHARD STREET 
PHONE: ABBEY $429. LONDON - $.W.1 












They will never buy 
another. Rust 1s showing 
through the paint on the 
bonnet and the mudguards. 











































FIRST. QUALITY Be ey Ld. 
ES, PITHEAD GEARS, 


Builders of STEEL BRIDG: 

poet MARINE SLIPWAYS, LOCK GATES, 
TTIES, and STRUCTURAL STEELWORK. 

Paks alg f STEEL RAILWAY WAGONS, 

BUFFERS and | SLEEP ERS. 


Contractors for RAILWAY PLANT and STORES 
Chief Offices : 129, Trongate, Glasgow. 
CASTINGS Regd. Offices: Clutha House. 10° Princes Street, 
Westminster, London, §,W.1 





PHONE: povedheyonen i} ww =  wanchmnarapie ppt 
JOSEPH BOOTH & BROS WRITE FOR ILLUSTRATED LITERATURE 
SPECIALISTS IN INTERMEDIATE METAL PROCESSING . 


Laem oe Se ae & 3 




















How much smoke... ? 


A continuous record of the smoke passing through a flue or up-take is 
obtained on the Radiovisor industrial smoke density indicator. This photo- : 
electric system. is adopted in power stations and general industry because it 
provides a most effective and economical method of indicating the actual 
smoke condition at any time. A light source is placed on‘one side of the flue 
and the photo-electric cell on the other. The density of the smoke, therefore, 
directly governs the light ‘reaching the cell. After amplification, the 
photo-electric current ‘output is indicated on an instrument 
bearing a Ringlemann Smoke Scale. 





PHOTO-ELECTRIC SMOKE DENSITY INDICATOR — 


The Radiovisor projector and receiver housings are designed for bolting 
direct to a stack or up-take. Plate glass windows protect the optical i 
components from direct contact with flue gases. Air jets are fitted to keep i 
the windows free from soot. ; 


OTHER RADIOVISOR EQUIPMENTS INCLUDE: 


Flamestat Flame Failure Control, Hopper & Bunker Level Control, 
Press Brake Guard Ray, Automatic Radiation Pyrometer, Smoke Alarm, 
Factory Lighting Control, Escalator & Lift Control, Counting & Batching 
Unit, Print Registration, ‘Smoke Detector Fire Alarm, Invisible Ray Burglar 
Alarm, Automatic Door Opening. 









RADIOVISOR PARENT LIMITED + 1 STANHOPE STREET - LONDON N-W-1 - TEL. EUSTON 5905/6 
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AT YOUR SERVICE - FY 


OVER A CENTURYS 
EXPERIENCE IN 
DISMANTLING & DEMOLITIO 


BND 
GEORGE COHEN 


SONS ANDB COMPANY LIMITEO 
Established 1834 


Dismantling Department: BROADWAY CHAMBERS, LONDON, W.6 -; Telephone: Riverside 4141. Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14; Bidder Street, Canning Town, E.16; Belfast; Birmingham; Leeds; Manchester; Luton; Morriston, Swansea; Hebburn-on-Tyne; Sheffield; Bath 
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TWO IMPORTANT ELECTRONIC MONOGRAPHS 





Recently Published 


ELECTROPHYSIOLOGICAL 
TECHNIQUE — 


By C. J. DICKINSON, B.A., BSc., Magdalen College, Oxford. 


The Author describes the use of electronic methods as 
applied to research in neurophysiology. Chapters are 
devoted to modern techniques for time marking, stimu- 
lating, and to the production and ove | of mech- 
anical movement. Demy 8vo. 140 pp. PRICE 12/6 





VOLTAGE STABILIZERS 


Bv F. A. BENSON, M.Eng., A.M.1.E.E., MIRE. 


This monograph describes the various devices employing 

magnetically saturated elements in glow-discharge tube 

circuits and thermionic valve arrangements for vo 

stabilisation. A comprehensive bibliography i is included. 
Demy 8vo. 125 pp. 2/6 


Morgan “‘_r Cranes are built in stock = = = 
7,10 and 15-ton, steam or electric, . 
eee. jibs. Mlustration above shows a 10-ton derrick at 


7 : work on the Tyne. Photograph on the right shows a 
Electronic Engineering 


25-ton derrick working in S. Africa. 
WM. MORGAN & Co. Ltd. 
28, ESSEX STREET, STRAND, LONDON, W.C.2 Crane Makers for over 80 years 


Sole Agents: WALES PLANT REGISTER LTD. 


14, Lower Grosvenor Place, London, S.W.1. Telephone :” Victoria 3501 (11 lines) 
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Eglinton Engine Works, Kilwinning, Scotiand. Tel: Kilwinning 18. Grams: ‘ Morgan” Kilwinning | 
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The 216 craftsmen of James Bridge 


In the casting of Steel, more and more processes now depend upon mechanical and scientific equipment . . . but the need of | 

human skill, or craftsmanship, is as great as ever. 

Among the hundreds of foundry technicians employed by Lloyd’s, there are two hundred and sixteen men who have served the 

company for 25 to 35 years. These men are craftsmen in steel casting. Founding is their way of life . . . it is in 

their very bones. ; ‘ 

In pattern making . . . in core making . . . in moulding . . . in imspection . . . modern machines may speed the process, 
but the strength and flawlessness of a steel casting is dependent upon “ know 
how”, and no foundry in the world is richer in this vital human element than 
Lloyd’s . . . Britain’s largest steel foundry. 


2 ® fe 


F. H. LLOYD & CO. LTD. 


the surname of 75 years of founding skill 


~ “SWE ane 
r \ ~ Wy / 
Pa eA NA ah 


“. H. LLOYD & CO. LTD., JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS. - DARLASTON 225 


A Print for Industry Ltd. advertisement 
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We collect and deliver in the London Area 


FOR ALL PHOTOPRINTING AN 
. D 
KINDS OF — Ihe YP Dp rene: eimbricge 7577 Supt icatine SERVICES 


MATERIALS AND SUPPLIES 
FOR THE DRAWING 


‘Head Office: 313 Hook Rise, Surbiton, Surrey f 
Cnsther Cit Milling J 


pig NVEYOGS ' Quoted from Port Sunlight News :— 
20ft. £225,  25fe. €250, 30ft. £265/| & -.» We have a process which represe if 
: M_ENG., WORKS, 4 ‘the latest development in the industry—the ‘ 
SHAKIN RD., ERITH, KENT ; — high pressure Expeller, a universal p! 
—— a .% . which can deal with almost any kind of oif _ 
bearing seed and one that — with a 


Electric Cranes . maximum of 
F Wate type ' The _ illustration pe ie a oe MAKOILE 


Phone: Elmbridge 2664 { 


every DUPLEX ” Expeller plant at Port Sunlight, : ‘ 
- none LTD 


sy ghborough Fa - . by courtesy 
’ a Port Gar Nowe: Laver Grechare Le4. 


CLUTCHES|| fem thea “whwnl 


THE COIL CLUTCH CO., LTD., . x & THOMPSON LTD. 


PHOENIX. WORKS, JOH 
SCOTLAND. 


HULL, ENGLAND 


Makers of ‘machinery for the extraction of oil fron 


material 
R. vette & SONS (cxcimere every oleaginous_ 


y, HANLEY, Stoke-on-Trent 





A better ’ole! 


Yes! We've found one! It’s made by the “JOHN BULL” 
portable Magneto Petrol Drill. With this light-weight, 
precision-engineered machine, the Drill goes straight home 
without tapering or distortion, through high carbon rail at 
the rate of 1?” per minute for a 1}” diameter hole. But 
that’s not the whole story of this amazing machine. It is 
also supplied with separate attachments for rail sawing, 
sleeper boring, coach screwing and rail grinding and the 
engine unit can be changed over for operating any of these 
attachments in less than a minute. Operating at a fuel cost 
of less than four shillings per eight-hour day. Send 
now for ilhustrated brochure and further particulars. 


Cc ) THE 

> JOHN BULL 
Tha Ouida 
tan Pr 





The Howard Pneumatic Engineering Co. Ltd., Fort Rd., Eastbourne, Sus} 
Telephone: Eastbourne 1179 Telegrams: Howmatic Eastbo P 
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An impression of the Pangani Falls. 
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Me KE 


TANGANYIKA 
The Pangani Scheme 


The lower photograph shows two 
- of the machines built by us. Three 
3600 BHP and one 7200 BHP turbines 
are in service and a further 7200 BHP unit 
will shortly be installed. All are horizontal shaft 
Francis turbines, the larger sets being of the 
twin runner type. The whole of the design 
and construction of the Pangani Scheme 
was executed by Messrs. Balfour, 
Beatty & Company Limited. 


WATER POWER ENGINEERS 
Head Office: 
56, KINGSWAY, LONDON, W.C.2, 


Branch Offices: Wellington, Druids Chambers, Woodward Street. 
Melbourne: 99 Queen Street. 
Calcutta: c/o Messrs. Macneill & Barry Ltd., 2 Fairlie Place. 
Chittagong :(Pakistan) c/o Messrs. Macneill & Barry Ltd., Strand Road 











THE 


BRIDGES PAST AND PRESENT 








Ihe Fhanspotles Buidge 


The simplest forms of transporter 
(bridge, like the one illustrated above, 
are adequate, though formidable, 
methods of crossing a stream when 
there are no other means available. 
Modern engineering demands a more 
permanent form of bridge which will 
give free passage to river traffic. Such 
is the bridge over the River Usk, built 
by Cleveland, which gives a clearance 
of 180 feet above water level for 
passing ships, and at other times 
forms a vital land link. 


CLEVELAND 
builders of bridges 


NEWPORT BRIDGE 


Built by Cleveland over the River 
Usk for The County Borough 
of Newport, Monmouthshire. 
Clear span between towers of 
595 feet. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD., DARLINGTON, ENGLAND 
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By this proved method of thermal in- 
sulation, large bays which can often be 
veritable ‘‘ ice-boxes ’’ become comfort- 
ably warm in winter and remain cool in 
summer. As much as 75% saving in 
fuel has been achieved—AND THIS 
SAVING VERY QUICKLY OFFSETS 
THE INITIAL EXPENDITURE ON 
INSTALLATION. 


Heywood: 


W. H. HEYWOOD & CO. LTD., HUDDERSFIELD, YORKS. Phone 6594 (4 lines 
ranches at LONDON; MANCHESTER; NEWCASTLE-ON-TYNE; PLYMOUTH; 
UBLIN; _ BELFAST; LEICESTER; COVENTRY; LIVERPOOL; BIRMINGHAM; 

BRISTOL; NOTTINGHAM; GLASGOW and EDINBURGH nd. 


The efficiency of the insulation depends 
on the quality of the fittings and skill of 
the workmen employed . . . these are 
the two points of which we are pa. 
ticularly proud. Send for our technical 
representative who will be pleased to 
discuss your problem at no obligation to 
yourselves. 


PATENT 
SYSTEM OF FHERMAL INSULATION 














_ STURDY SHAPING MACHINES 


OF NEW & IMPROVED 
DESIGN 


Powerful and 
or 


We also make 
Sletters and 
Traverse Head 
Machines. 


See Catalogue for 
further details. 


ORMEROD}SHAPERS Ltd. 
HEBDEN BRIDGE . YORKS 











Made by Professionals for Professionals. 
Tools of experience with inbuilt quality and long life. 
The Britool range covers Socket and Ring Wrenches for 
English, American, Metric and Unified Standards, Midget 
to Giant. Extractors and Service Tools in great variety. 


JENKS BROTHERS LIMITED QTV 
BUSHBURY. WOLVERHAMPTON, ENGLAND vice 12 
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A 12,500 kVA, 6.6 kV, 3,000 r.p.m. G.E.C. 
double pass-out turbo-alternator at the Kemsley 
Mill of the Bowaters Lloyd Pulp and Paper Mills 
Ltd. Steam conditions—290 Ibs/sq. in., 625°F, 
28.7” vacuum. First pass-out stage—140,000 Ibs. 
per hour at 105 Ibs/sq. in., second pass-out stage 
—50,000 Ibs. per hour at 20 Ibs/sq. in. 


Paper Mill 
TURBO PLANT 





LT NETS NIELS SS TLD NETIC REE REET E LE IEIA LIE ARIE 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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John Wilkes have been 








making Brass and Copper <aiee 


=T=—=—a=_v_—_—-s 
ee 





since the days of the -s yy =n 


r ae 
First Railway in China < 


The first aaaeai in China, built by Ransomes & Rapier 
in 1875, weighed only 14 tons in full working order. 


This tiny engine was intended to disarm the 
prejudices of the Chinese, and lead the way to 
the acceptance of larger machines. But it ran 
over a coolie and was banished to the island of 
Formosa by the Emperor. British engineers had 
many difficulties in building up their supremacy 


abroad, but they had the backing at home of 
first-class suppliers of tubes and fittings, among 
them John Wilkes. Today, at home and over- 
seas, the products of John Wilkes, Sons & 
Mapplebeck are still recognised for their 
unfailing quality. 










JOHN WILKES, SONS & MAPPLEBECK LIMITED, Birmingham 18 
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WEIGHT 2 |b. 14 ozs. 
(MADE IN }° SIZE ONLY) 


0—150 Ibs, WORKING PRESSURE 
STAINLESS STEEL VALVE AND SEAT 


IDEAL FOR USE ON UNIT HEATERS 
AND ALL OVERHEAD PIPE LINES 


@ WRITE NOW FOR 3” TRAP FOR TRIAL. 


= STRETCHLESS PLASTIC 
TENSION MEMBER 








FLEET STREET 
(STOCKS HELD AT ALL DEPOTS) 








PLASTIC BELT 








BRITISH STEAM SPECIALTIES L:AMITED 
LEICESTER 


STEAM 
_— FOR 2 YEARS 
@ 60 DAYS FREE TRIAL 



















** Miraclo a an ay! ae com- 
bination of a strong ~Carrying 
member made of a special plastic, with 
achrome leather driving face, perman- 
ently bonded together into an endless 
belt. It is elastic, stretchless and 
supple. Ideal for high » shock 
loads, short centres, conditions. 
Try it on your worst drives—write 
for particulars and -sample. 


USERS SAY :— 


me Standing up a well, doing 
its work excellently 


“ Already outlasted those previous 
belts ”. 








CHEMICALLY TANNED LEATHER 
DRIVING FACE 


















“Runs extraordinarily well, stepping 
up production rg pd 

“* Four times the service . 
satisfactory ”’. 

“Your Miraclo Belts are marvellous”. 


180 H.P. Miraclo Drive — . extremely 
18” diameter, Belt Speed, 


7,100 aioe. coe 
STEPHENS BELTING Co. Ltd., Power Works, Snow Hill, B’ham 4 


Tel.: CENTRAL 8086/7/8 Grams: Stephanus, Birmingham 
$i 


TH MOTOR GEAR & ENGINEERING CO. LTD. 















THE ENGINEER 


* i 
Mauve ™ 
adjustable 
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fe the BENNIS 








QUADRUM WATER TUBE BOILER tor the industrial power plant 


Bennis Combustion Ltd. provide a comprehensive service in the generation of 

PI steam power, from the inception of the plants to commissioning of the complete 
13 BL, boiler plant. The Bennis Quadrum Water Tube Boiler for use in all industrial 
\\ power plants is designed to give high thermal efficiencies in step with high 
boiler availability and offering maximum ease of operation. Full details of 

the Bennis Quadrum Water Tube Boilers will be sent to you on request. 
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COKING 


ARIE Ssroxnr 


and self-cleaning furnace 


wins on all points 


The “ Aries ” Stoker is the only Coking Stoker wit’. Chain 
Grate characteristics, specially designed for efliciency, 
simplicity and Jow upkeep costs. 

- High Combustion Efficiency. * Unit Construction. 


*F ibility of Control. + ciaea obsery ible at 


7 Guillotine Fire Door, giving oe Low maintenance ¢ sts, 
level fuel bed and all the 
ae of Chain Grate + Small power consu:ption, 
Hw Can be used with Forced i Seitteieie t 


or Induced Draught. Hr Easy access to inside of 
i Silent in furnace for boiler inspec. 


Upholding the great tradition of Bennis Patent Stoker 
is this latest development designed and produced at the 
Works of Bennis Combustion Ltd. Long standing 
disadvantages of coking stokers are eliminated by this 
latest Bennis development, which combines _ the 
‘advantages of both the chain grate stoker and 
reciprocating trough bar furnace. 


BENNIS COMBUSTION LTD. 
Little Hulton, Bolton 
Telephone; Little Hulton 213 & 214 Telegrams: “ Bennis” Phone Little Hulton 


London Office: 28 Victoria St., Westminster, S.W.1, 
Telephone: 6627, Abbey Telegrams: “Bennis” Phone, Londen, 








What do you mean by #f@Qe 





In the currency of words ‘quality’ has 
suffered serious devaluation. To have 
the same meaning to customer and 
manufacturer, quality must be measured 











a700 


by standards accepted by both. In the 
factories of Bakelite Limited, statistical 
quality control is a scientific process, in 
which the results of many tests are 
plotted and mathematically analysed to 





Datiel taste REE 






7800b-7 


i8./ SQ. IN, 








provide a ‘case history’ of each material. 


In the plastics industry this type of 





6300 



















BAKELITE LIMITED + 18 GROSVENOR GARDENS « LONDON - SW1 


quality control was pioneered by 
Bakelite Limited. Statistical control 
enables quality to be assessed by usinga 
very large number of results of routine 
tests carried out during manufacture, 
and the picture it gives is more compre- 
hensive than any other. This provides f 
one of the more obvious reasons for the 
reliability of BAKELITE moulding | 
materials. 










BAKELITE 
Sy 3 oo ae 7 oa 


for dependable mouldings 
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OLMES 
CONNERSVILLE 





When thinking of air for industrial 
purposes the wise engineer always 
considers Holmes-Connersville Blowers, 
because they are as efficient as Blowers 
can be made for moderate pressures. 
The design eliminates internal contact, 
and is the secret of long life and 
trouble free service. 


Small machines available 
for immediate delivery. 


POSITIVE BLOWERS 


w. C. HOLMES & CO. LTD., HUDDERSFIELD - LONDON ~- BIRMINGHAM 
Phones: Huddersfield 5280 London, Victoria 9971 Birmingham, Midland 6830 § 

















& 


; 
“ALLENS 
| of TIPTON 





Se ee US eis Eh, os 


At first glance this photograph looks 
rather like a giant Cinema Projector. 
Actually, it is a rather complicated all- 
welded job recently completed by Allens 
for the Gas Industry, and typical of the 
big contribution Allens are making 
in ever-improved: types of Gas Plant 
for the needs of the Nation. 

Send us your enquiries and prove the 


Allen-ability for meeting your require- 
ments faithfully and WELL. 


W. G. ALLEN & SONS (TIPTON) LTD. 
Princes End - Tipton - Staffs ° England 





THE 


THERE IS A 


TOM LINSON 


BATTERY - OPERATED WORKS TRUCK 
TO SUIT EVERY NEED 


Send for illustrated Brochure to 


TOMLINSON (ELECTRIC VEHICLES) LTD. (DEPT. E), 
54, BURBRIDGE WAY, LONDON, N.17. _Tel.: TOTenham 3680 
Works : Cheltenham Road, Witney, Oxon. 

Export Enquiries to: ARMAND DUTRY & CO. (adeco) Ltd., 25, Hyde Park Gate, 
London, S.W.7. Tel. WEStern 6661. Cables : Dutryadeco, London. 


AVAILABLE IN A VARIETY OF PLATFORM SIZES 
CAPACITIES UP TO ! TON 


SOME NOTABLE USERS OF TOMLINSON TRUCKS 
Cammell Laird Ltd., Standard Telephones, I.C.I. Ltd., Twyfords 
Ltd., S. Smith & Sons (England) Ltd., B X Plastics Ltd., British 
Timken Ltd., Marsh & Baxter Ltd., Tan-Sad Litd., B.T.H. Ltd. 
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BELDAM’s LASCAR 


MOULDED PACKING 
RINGS 


FOR STEAM, WATER, OILS, CHEMICALS ETC. 


SEALING EFFICIENCY AT ITS BEST. 
LASCAR MOULDED RINGS, manufactured to 
exact specifications, give longer packing life, 
a 100% efficient seal and save considerably on 
fitting time. Consequently they are being specified 
in ever increasing numbers by engine builders 
and maintenance engineers. 
Send for Catalogue & further details to 
BELDAM ASBESTOS CO. LTD., HOUNSLOW, MIDDx. 














TURBO-BLOWERS & EXHAUSTERS 


RANGE AVAILABLE UP TO 
7% LBS/SQ. IN. PRESSURE 
AND 10 INCHES OF MERCURY 
VACUUM, ALSO ROTARY 
COMPRESSORS & VACUUM 
PUMPS UP TO 120LBS/SQ. IN. 

AND HIGH VACUUM. 


WHITTAKER HALL & CO. (1929) LTD. 
BLACK LANE ENGINEERING WORKS, RADCLIFFE, LANCS 7elcPhone | RADGIRe  20tt 
London Office: 119 Victoria Street, S.W.1. Tel: Victoria 2612 

















STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 


SPECIALITIES: Pit H 
Power S$ 


» Pumping Stations, 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LID. 


POSSIL IRONWOQORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 











David Harcourt 


The engineer’s craftsmanship and the materials he uses are evident in 


every David Harcourt gauge. Each of these instruments provide 
immediate and accurate indications of pressure or vacuum and will 
operate efficiently for a long time. The complete range embraces 
gauges that will be found suitable for most Industrial purposes. 

PRESSURE GAUGES FOR INDUSTRIAL PURPOSES 


DAVID HARCOURT LIMITED 
LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 


VIEMBER OF THE INDUSTRIAL INSTRUMENT pg 
DIVISION. OF S. SMITH & SONS (ENGLAND) LTD. 
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“What! 
Step up production 
without increasing 
labour costs?” 








‘* Sure, I can prove it, here’s one way. In many Industries it is achieved by working 





machines faster instead of for longer hours; and the greater the speed the greater 
the need for Tecalemit Automatic Lubrication.” 









The result of over 25 years of experience has shown us the necessity for specialised 
systems for particular needs — from Rolling Mills to Sewing Machines. These systems 
have been developed to give the correct quantity of oil or grease at the correct interval of 
time. 

A Tecalemit Engineer is at your disposal, entirely without obligation, to discuss your 


lubrication problems. 





TECALEMIT 


The Authority on Lubrication 


amen 
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STURTE VAN 


CENTRAL STATIONARY PLAN] 


Hot and cold dust is more conveniently removed ‘roy 
the flues of boilers, furnaces, and economisers, thus allowi 
for efficient combustion and maximum heat transmission 


qning 
“ * adaptation of fixed pipe-lines, with hose connections 
and special aerator valves at frequent intervals, enable 
a Sturtevant inatallation at Lote Road successful cleani h he whol 
a ion ' ning operations throughout the whole plant. 


Power Station. Power 
been, are being plats ha Full particulars are available from our reference E.26/101. 


em STURTEVANT ENGINEERING CO. LTD.| 


NIMEGEN, HOLLAND SOUTHERN HOUSE. CANNON ST., LONDON E.C.4 


TELEPHONE: MANSION HOUSE 0533 


NEASDEN 
BANKSIDE 

















EQUIP YOUR MACHINES WITH: 
Grofte 


AIRFLEX CUUTCHES 


est ” Seat Beavas STONE BREAKERS | 

BELLOWS’ GLANDS | 
For Pressure and Vacuum work. 

Suitable for speeds of 2,000 ft. per ¢ BRITAINS MOST VERSATILE CLU TCH -:": 

min. Utilized for Pumps, Gears, . . . and is undoubtedly, the greatest step forward in clutch design during the last twenty-five yea 


Compressors, Trunnion Bearings. Simple in design and operation, this clutch enables even the largest machines or driven units we 
2,000 h.p. to be set-in motion by no more than fingertip pressure. The illustrations shown indicatt 


20 YEARS’ EXPERIENCE the versatility of the~Airflex’ clutch, these being but a few of its many successful applications. 


FILTON LIMITED || 26 teeter ee cet Srecatse 2 st 


FILTON LTD., CLAPHAM ST., LEAMINGTON SPA, WARWICKSHIRE CROFTS cencineers) LTD., BRADFORD 
Telephone: LEAMINGTON SPA 2111/2 d 
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IGE COMPLETE INDUSTRIAL ELECTRIFICATION 





‘gg ORD we we ie 


6 7 : 
D.C. Motors—all sizes. This is a 460 BHP 
Variable Speed Motor in use at a gas works. 








» H.T. Swiechgear up to 259 PIVA 1) KV 4) A typical A.C. motor, one of many available from 6) 


stock. 
9 Power Transformers up to 10,000 kVA and 33 kV *) Mercury-arc Rectifiers. D.C. services from A.C. 
A large H.T. alternator with D.C. exciter mains, including VARISPEED drives. 


pare of'e diessl-engine ses). 8] Plating Rectifiers—200/3000 amperes capacities. 


WHETHER YOU NEED ONE MOTOR OR A COMPLETE FACTORY INSTALLATION, 
ERVICES OF OUR SPECIALIST ENGINEERS ARE AT YOUR DISPOSAL 


L.T. Switchgear—various types available up to 3000 6 
98 amperes capacity. 





THE ELECTRIC CONSTRUCTION COMPANY LIMITED 


Head Office and Wo << 
BUSHBURY atrantaatite W 5 WOLVERHAMPTON ESChC 
WOLVERHAMPTON 21455. (7 
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NGLISH ELECTRIC 


hydro-electric 





Power for half a city. The 130-Megawatt 
output from Loch Sloy will meet half the peak demand 
of a city as large as Glasgow. It will further the 
Scottish Hydro-Electric Board’s work of electrifying 
annually the homes of 70,000 more people, and it will 
make the greatest individual contribution to the two 
thousand million unit increase from Scottish water 
power planned for the next five years. 


The controlled energy of the enlarged loch now turns 


power 





four ‘English Electric’ 45,000 h.p. water turbines fed 
from a gross head of 910 feet and each driving a 
32,500-kW alternator. ‘English Electric’ transformers 
step-up the voltage, and ‘English Electric’ 132-kV 
switchgear controls the distribution of power. 

The Loch Sloy scheme is one of many water power pro- 
jects in Scotland. For many of those as yet uncompleted, 
‘English Electric’ are building more turbines, more 


alternators, to bring more power to Scotland’s people. 





The ENGLISH ELECTRIC Company Limited 


QUEENS HOUSE, 


KINGSWAY, 


LONDON, W.C.2 


Hydro-Electric Department, Stafford 


PRESTON 


WORKS: STAFFORD 


RUGBY 


BRADFORD LIVERPOOL 
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Sole Agents in Great Britain: BURTON, GRIFFITHS & CO. LTD. (SMALL TOOLS DIVISION), MONTGOMERY STREET, SPARKBROOK,. BIRMINGHAM, 11. 


LONDON 


. CHEAPER because time and costly 


MANCHESTER * LEEDS * BRISTOL . CARDIFF * NOTTINGHAM 


Framework for faster“building 


SAFWAY Standard Unit Scaffolding is a 
new and valuable contribution to faster, 


cheaper building. 


FASTER because half the assembly work 
is ‘* prefabricated "’ in the interchangeable 
standard units which can be erected with- 7 
out special skill, and extended without 


delays as building proceeds. 


SAFER because of the inherent rigidity 


designed into each Safway unit. 
tj 


| 
NY 
| 


specialised labour are saved. 
= LJ ' [ 
as easy as putting a peg in a hole 


YN PW A Staging units 


UNIT | oe a 


GLASGOW 


BELFAST 


STERLING SAFWAY - STERLING FOUNDRY SPECIALTIES LTD., Jarrow-on-Tyne 
SOLE DISTRIBUTORS, NORTHERN IRELAND : McNEILL (ENGINEERING) LIMITED, 78, DUNCRUE STREET, BELFAST 


COGENT 
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For 
| PUMPS, VALVES, OR BEARINGS 


‘in water, or corrosive liquors, 
Ferobestos components 
offer striking advantages 


: [[EROBESTOS Technical Plastics are 
’i inert to most industrial chemicals; 
"resist high temperatures; can be lubri- 
cated by water or almost any liquid; 
are dimensionally stable, with excep- 
: tionally low moisture absorption; are 
easily machined and mechanically 
strong. 

These qualities make them specially 
, suitable-for. moving parts, such as 
Tollers, gears, or bearings, that run 
‘ submerged in water, dyes, or corrosive 
‘liquors; and they are now widely speci- 
fied for such components as valve 
,dises, piston and pump bucket rings, 


@ | pump bearings and ram coverings, as 


‘well as for rotary compressor blades. 


HEAVY HYDRAULIC MACHINERY 
For heavy-duty bearings submerged 
in water, Ferobestos construction en- 
tirely obviates the need forcomplicated 
forced lubrication with oil. 

With a considerably lower coefficient 
of friction than any metal, these bear- 
ings save power, reduce journal wear, 





and generally have a much longer 
working life, as their load-carrying 
capacity is very high. 

Ferobestos Technical Plastics are 
available in a number of grades, of 
varied characteristics. They are sup- 
plied in sheets, rods, and tubes; or, 
to order, as mouldings or fully or 
partly machined components. 


A TEST IS WORTH WHILE 

So important are the advantages of 
Ferobestos construction in suitable 
cases that a test may repay its cost 
many times. If you can give us details 
of the conditions under which your 
present .components are working — 
dimensions, load, speed, temperature, 
nature of liquid, present lubrication 
method, ete. — we shall be glad to 
advise you. 

In any case weshall be pleased to send 
you further information on this versa- 
tile material, which may suggest uses 
to you. Our experience, constantly 
being extended, is at your service. 


Rotary compressor or exhauster, of a 


weet, 


type in which Ferobestos vanes give ex- 


cellent service. They require little or no 


ee 





lubrication, and work at temperatures up 
to 200° C. without distorting. 


The anti-friction properties of Ferobestos piston and pump bucket rings are valuable 
in reducing cylinder wear.. For valve discs, grades are available to suit varied require- 
ments. Compressor blades of different sizes aré also shown. 


FEROBESTOS 


Technical Plastics 
Made by the manufacturers of FERODO Friction Linings 


Ferodo Limited 


CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organization 
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LARGE DUTIES.... 


“Drum” Pumps give positive a:tion 
and valveless continuous flow at all 
speeds. Illustrated is a small pump, 
petrol engine driven, mounted on g 
trailer, for pumping oil. “Drum” 
Pumps can be built to handle liquids 
of all viscosities in duties up to 
250,000 g.p.h., in a single pump, 


THE DRUM ENGINEERING CO. LTD. 


HUMBOLDT ST., BRADFORD + Telephone: Bradford 22358 


London Victoria St., Westminster, $.W.! Telephone; Abbey 396i 
SHANCH OFFICES IN GLASGOW, NEWCASTLE AND MANCHESTER 
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Ensure maximum 
efficiency with minimum of 
scale length over the most 
comprehensive range of calcu- 
lations. No other slide rule— 
British or Foreign—offers the same 

or equal advantages. 
Our Illustrated Catalogue giving particulars of 


P.1.C. Slide Rules, Drawing Instruments, etc., 
Post Free on request. 


A G THORNTON 


Tel W Y Thenshawe 
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Strateline 


SPEED REDUCERS 


Speed Reductions from 3: | 
to 10,000: 1. Coaxial ! 
Compact ! 


Input H.P. range '/20 to 10 H.P. 
Ratios from 3:1 to 10,000 :1. 
Greater reductions if desired. 


Maximum output torque 
30,000 Ibs. 
Coaxial shafts. 
Clockwise or anti-clockwise 
rotation. 

Large reductions in a small 
space. 


Positive gear drive, cannot slip. 


For use vertically or 


horizontally. 


The Strateline is ideal for any 
purpose when a reduction of 
speed is required such <as in 
conveyors, food canning 


machinery, ovens, etc. 











Varatio 








WEST YORKSHIRE FOUNDRIES LID) 


SAYNER LANE, LEEDS 10. Telephone:29466:78 


P-O-S+I-T-1-V-E 


Variable Speed 
GEARBOXES 














Telephone : SLOUGH 20271 /2 


Ideal for CONVEYOR drives. 


Horsepower range 4 to 25. 
Overall ratios 2: 1, 3:1, and 4:1. 
Speed 7°9 or 13. 

Special boxes with larger ratios 
and more speeds undertaken. 
Changes speed whilst in motion 
and under load. 

For driving clockwise or anti- 
clockwise. 

Drive entirely through gears. 
Very compact, cannot slip and 
contains no clutch, belts, discs 
or chains. Requires no main- 
tenance-.apart from change of oil. 
Totally enclosed. 


Ideal for driving 
conveyors, 
machine tools 
of all types, 
textile, plastic, 
hosiery, wood- 
working, print- 
ing machines, 
bakery, pottery, 
heat treatment 
ovens, etc. 








278, ABERDEEN AVENUE, TRADING ESTATE, SLOUGH. 


Telegrams : ‘‘ VARATIO, SLOUGH.” 
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Nhe new Automatic Vue Welder 
SPECIAL FEATURES: ASE 
Uses standard 18” electrodes @ Can be reloaded by 


while welding @ Head can be swivelled through ee 
90° @ Easily portable — can be carried by one 
man e@ Arc length automatically controlled ¢ 
Automatic changeover without breaking the arc 
e Electrode stumps of minimum length auto- 


matically rejected into receptacle on machine @ 


Speed range 8” to 40” per minute 


ASEA ELECTRIC LTD. 


Associated with Fuller Electrical & Manfg. Co. Ltd. 
FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 
Phone: Kings Norton 1953 Grams: Aseaweld. Birmingham 
Head Office & Works: Fulbourne Road, Walthamstow, London, E.!7 
Branches at: BIRMINGHAM - MANCHESTER - GLASGOW ° DUBLIN 








Wrought Br onzes for all industries .... 


IMM ADBTOUM HIGH TENSILE BRONZES. MADE IN FOUR GRADES WITH TENSILE STRENGTHS FROM 30 UP TO 50 TONS 
PER SQ. INCH. 


CROTORITE ALUMINIUM BRONZES 30 TO 50 TONS ULTIMATE STRENGTH. A RANGE OF CORROSION RESISTING ALLOYS 
WHICH RETAIN GOOD STRENGTH AT HIGH TEMPERATURES. 


PARSONS MANGANESE BRONZE, THE ORIGINAL MANGANESE BRONZE ALLOY. 


*. BRASS, NAVAL BRASS, YELLOW METAL, BRAZING METAL AND OTHER ALLOYS SUPPLIED TO BRITISH STANDARD, 
AMERICAN AND OTHER SPECIFICATIONS. 
* patie nd a BARS, TUBES AND SECTIONS. ROLLED RODS, BARS, TUBES, PLATES AND SHEETS, FORGINGS AND 


THE MANGANESE BRONZE é BRASS CO. LTD. 
HANDFORD WORKS. IPSWICH, SUFFOLK 


TELEGRAMS : BRONZE, IPSWICH TELEPHONE : IPSWICH 2127 
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WATER 
TUBE 
BOILERS 








YARROW & CO. LTD. 
SCOTSTOUN, 
GLASGOW 














Bridge and Constructional Engineers 
, f 2 : Manufacturers of Mechanical Grabs, Pressed Steel Troughing and [Sheet 
for horizontal movement in all directions, and also Metal Equipment. Steel Stock Holders. 


vertical adjustment. The illustration shows two JOSEPH WESTWOOD & CO. LTD. 


Bearings, one with grease casings removed. NAPIER YARD, MILLWALL, LONDON, E.14. Tel: EASt 1043 


TEL LL TLR LL TL ie RTT TEL IIA EE EIN ARES RES DRG IRR RR 


Universal Bearings to support 250 tons, allowing 
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Plant for the movement of material in bulk 


Wagon Tipplers, Skip Hoists, Transporters, Conveyors, etc. 
Complete plants designed, erected and set to work 
in any part of the world 


STRACHAN & HENSHAW LTD 


STEELHOIST WORKS, BRISTOL,2 Telephone : 77664 


un The benefits, technically and economically, of 

The Perry cease and wil standardisation of Chain drives are acknow- 

available or luable work Ff ledged by all engineer-designers and the Perry 

orem for all design*r* Chain Drive Catalogue gives expert advice as 

S to the selection of the most suitable standard 

—_ drive for any normal application. When 

caRy | special circumstances arise, outside the stan- 

e ardised range, Perry’s offer expert collabora- 

‘ tion, based upon years of experience of roller 
chain application. 
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AIR CIRCULATING 


ELECTRIC OR GAS HEATED 
FOR ALL FORMS OF TREATMENTS REQUIRED TO 


OVENS 


A PRECISE SPECIFICATION 


AS USED FOR CYCLE ENAMELS WHERE HIGH QUALITY AND FOR GENERAL PURPOSE WORK WHERE A LARGE TONNAGE OF 
LARGE QUANTITY ARE ESSENTIAL FEATURES OF PRODUCTION HIGHLY FINISHED ENAMELLED GOODS HAVE TO BE PROCESSED 


jJ-L.S; ENGINEERING Co. Ltd. 


DESIGNING ENGINEERS, PATENTEES & MANUFACTURERS 
KINGS NORTON, BIRMINGHAM 30 


Telephone: KINGS NORTON 1824 








+ 


SO HANDY 


SO STURDY 
SO EFFICIENT 


CAPACITY: 


Hi 3 cu. ft. UNMIXED 
fi 2 cu. ft. MIXED 














Limiten VIADUCT WORKS 


DUBLIN 


"i : # ¥s Say, gare. 
i THE PARKER ~/ p> — 























~ 





Light enough to wheel anywhere, small enough to manceuvre 
between closely set machine lines. Dimensions overall: 
Width 2’ 3}’, length 3’ 5”. 

A real engineering job, built to withstand constant use, and 
powered byan air-cooled engine with ample reserve of power. 


fey to control; Quick-mix drum; Roller Chain Drive; 
Y 


Fully Guarded. Developed from the world famous ‘Little 
Giant’ Mixer. 

PRICES: with Pneumatic Tyres £70 or £18 down. Balance 
over 12 months. With Brakes for fast.towing £17 extra. 
On metal wheels, £68. IMMEDIATE DELIVERY. Write 
for List M.!. for full particulars. 


LEIGESTER “ic a une 


LONDON - STAFFORD HOUSE, NORFOLK ST WW. Cig 


21, SOUTH ANNE STREET 














& 


cD 





LONDON — PARK ROYAL ROAD, N.W.10 — BRENTFORD, HARLEQUIN AVE. — DEVONS ROAD, BOW, E.3 
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NEEDED URGENTLY! 


Let us help you to clear every ‘ton of Scrap in 
your works —We have nearly fifty years’ experience 
in getting Scrap to the furnaces without delay. 


COX: DANKS kL” 





SHEFFIELD STEVENSON ROAD, ATTERCLIFFE _ SHEFFIELD 41216 : 
MANCHESTER — _ FREDERICK ROAD, PENDLETON — _ PENDLETON 2481 
BIRMINGHAM — _ LANGLEY GREEN, OLDBURY — BROADWELL 1611 





NEWCASTLE — 47, PILGRIM STREET — BEDFORD — MELBOURNE STREET 
COVENTRY—GOODS YARD, GOSFORD GREEN— S. WALES—SCAPA WORKS, NEATH 
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PROGREDS... 
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ey AND NOW 


It is a quarter of a century since the first medium-speed 





Lopulco roll-mill was used in connection with pulverised 
coal firing. Constant improvements have made the 
modern Lopulco Mill the finest of its type in the world. 
An integrated whizzer-type separator ensures the 
specified particle size at all times; power consumption 
and space requirements are low for machines in this 
category. In operation the Lopulco Mill has a minimum 
noise level and does not require excessive maintenance. 
It is a typical product of ICL development. May we 
send you further details? 





_INTERNATION STION LIMITED 


London Office: NINETEEN WOBURN PLACE, W.C.1 
Works: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA; SYDNEY, AUSTRALIA 
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Distington-Goodman Type 100 Tunneller 


FOR TUNNELS UP TO 18ft. x 30ft. Simple control by means of two hand levers and 
two foot levers. A separate motor drives the discharge conveyor. The maximum clean-up 
width of a standard machine is 2oft. 6in., and similar machines can be built with other 


maximum widths of clean-up. 
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A 36", 1 metre, or 42’ B step and levers can be removed to reduce width. C varies with car height. 


TRAMMING SPEED 
ft. per min. 


FORWARD | REVERSE 


180. 123 











DISTINGTON ENGINEERING 
COMPANY LIMITED 


WORKINGTON, - CUMBERLAND - ENGLAND 


Workington 
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COURTESY OF THE TYNE IMPROVEMENT COMMISSION AND MESSRS. WORTHINGTON - SIMPSON LTD. 
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By courtesy of 
Messrs. Gilbert Gilkes & Gordon, Ltd. 


A spiral casing for part of a water turbine 
installation in Canada, fabricated from mild 
steel plates entirely Lincoln arc-welded by the 
Redheugh Iron & Steel Co. (1936) Ltd. 
Resulting smooth interior finish and flush 

welds improved hydraulic efficiency. 
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World’s largest manufacturers of arc-welding equipment and electrodes 
LINCOLN ELECTRIC COLTD - WELWYN GARDEN CITY + HERTS + WELWYN GARDEN 920 








me Chasesid Engineering Company Limited, Station Works, Hertford, Hertfordshire. 
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SANDERA YS gy ORSTER 


THAMES WORKS BARKING, ESSEX 
Telephone: RIPPLEWAY 2404 Telegrems: SANFORSTED 
(4 lines} BARKING 


ON THE WAR OFFICE, ADMIRALTY, P.L.A., L.C.C., PRINCIPAL CORPORATIONS AND RAILWAY LISTS 


STRUCTURAL 


STEELWORK 
for 


FACTORIES, WAREHOUSES 
CINEMIA'S, BRIDGES 
CRANE GANTRIES 
POWER STATIONS 
HOPPERS & COAL BUNKERS 


STANCHIONS, BEAMS, ROOF TRUSSES 
RIVETED or WELDED CONSTRUCTION 
SOLID STEEL COLUMNS 











When untypical 
jobs are typical... 


Could anything but a Chaseside handle the broken glass bottles 
shown in the upper picture — with anything like the same economy? 
And the swarf shown in the lower picture? Wherever you cannot use 
big handling equipment, and manual labour is ineffective and costly, 
he mobile Chaseside is the perfect answer. Initial and running costs 
are so low that even one hour’s work a day will pay for it. Coal, 
quarried stone, tar-macadam—municipal refuse—or, with the brick- 
stacker attachment, pure building jobs— they’re all one to the 
Chaseside. Write for leaflet No. 3 


bhasesvde 


Telephon: Hertford 3113 (6 lines). Service Depots at Hertford and Mill Street, 
Failsworth, Manchester. Telephone: Failsworth 3070 


Manufaciurers of : — 
Diesel or etrol 4, 3 and I cu. yard Mobile Shovels 
Diggers © { and2Ton Cranes © Dumpers © Shunting Tractors 











TAS/CD.267 
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Seat 


Leather Belting SSS 
“VIKING” V-ROPES and V-ROPE . 
DRIVES. GUARANTEED 98%, STRETCHLESS & STRAIGHT RUNNI 


JOHN TULLIS &SON LTD.,ST. ANN’S WORKS, TULLIS ST.,GLASGOW Si 








“*One of several Mild Steel 
Heat Exchangers for Export.” 


AIRFIELD 


emmmimmeneiiee 








SHIPBUILDING & ENGINEERING CO., LTD. . ‘ind 


eae = tr 40 te it t 


ma 


WAGON & CONSTRUCTIONAL WORKS CHEPSTOW |" 


Bri 


[ STEEL FRAMED BUILDINGS, ROAD & RAIL BRIDGES, 
RAILWAY WAGONS, FURNACE STEELWORK, 
<~ DOCKGATES, CRANE GIRDERS, HOT METAL LADLES, g fan 
CAISSIONS, STEEL CHIMNEYS & PIPES, STORAGE exp 


des 


WELDED CONSTRUCTION 
A SPECIALITY... 





TANKS & BUNKERS, BUOYS. ber 


The FAI RFI ELD Constructional Steelwork Department Teepe ag 378 this 


Telegrams: 
LONDON CTE: gw CHEPSTOW WORKS, Chepstow, Mon. Fairfield, 
Telephone: ABBey 3322 / TA 
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Our works are organised to produce all sizes 
of Bolts up to 3in.—larger if necessary. 


Prompt deliveries for small or large orders. 
Let us quote for your requirements. 


W. MARTIN WINN LTD. 
DARLASTON S. STAFFS 


Phone: Darlaston 72/3/4. Grams: Accuracy Darlaston 


















Stainless 


STEEL TUBE FITTINGS 


| now Standardised 


s ainless steel tubing plays an important part in 





\ 


ae 














iries as well as in the food producing and allied 





4 re an ul 
industries, and all modern installations incorporate I li a * a & 3 U N i 0 N 5 
it to some degree. But with its acceptance by food AVAILABLE FOR QUICK DELIVERY 


manufacturers arose the need for simple, economical 





and hygienic unions, fittings and other accessories. This has been met by the draft 
British Standard covering milk piping and milk pipe fittings. Talbot Stead have 


designed a range of fittings based on the recommendations of the committee ; this MM ETIOR. 


range is in full production and supplies are now available. Both welded on and 


) expanded type of unions are included, together with tubular tees, bends, reducing ST AINLESS \Weaae 


bend:, flanged bends, tees and crosses, Enquiries are welcomed for fuller details of 
: FITTINGS 





this Cevelopment so please write for leaflet. 





TALBOT STEAD TUBE CO LTD * GREEN LANE * WALSALL + TELEPHONE: WALSALL 4186 » A @ COMPANY 


Taw 


d 


INDUSTRIAL 30/160 H.P. 


MARINE 40/140H.P. 


& 


co., 


LTD. 


STAFFORD 
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The old ovder changelh yielding place le new 


BOROUGH OF STOCKTON, ENGINEER G. GOWAN, A.M.I.C.E., M.I.Mun.E., A.R |.CS, 
The reconstruction by Tarslag of the bridge carrying the trunk 
road A.19. over, the Stockton-Darlington line involves?dismantling 
one of the earliest railway bridges in the world. Built by 
T. Richardson & Sons, Hartlepool Iron Works, in 1851, the pass- 
ing of this century-old bridge and the erection of the new will not 
be without interest to engineers and historians all over the world, 


TARSLAG 


LIMITED 


Contractors to Admiralty, Air Ministry, Ministries of Works, Supply and 
other Government Depart Municipalities, County Councils, etc, 


? 





WOLVERHAMPTON STOCKTON-ON-TEES ° ROTHERHAM 





ANEW PLASTICS CALENDER 


needs of 
the present 
an 
investment 
for the 
future 


i 


A post-war develop- & 
ment embodying 
many new features 
in calender design. 





DAVID BRIDGE & CO. LTD. CASTLETON, ROCHDALE 
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INTERLOCK GUARDS 


‘for POWER and HYDRAULIC PRESSES 





The P.M.G. Interlock; Guard 


The P.M.G. “CAMLOCK” , 
or 
HYDRAULIC PRESSES 


Interlock Guard for 
POWER PRESSES 
With air operation if required. 
@ SIMPLE IN DESIGN @ LARGE APERTURE FOR FEEDING 
@ SATISFIES LATEST OFFICIAL REQUIREMENTS @ OUR 
TECHNICAL STAFF IS AT YOUR SERVICE ON REQUEST 

Consult us also for guards, for Drilling and Milling 
machines, Heavy Power Presses, Guillotines, Belt 
and Chain Drives, Gears, etc. 


PRICE MACHINE GUARDS L’* 


Specialists in Industrial Safety 
32a, MACE STREET, OLD HILL, STAFFORDSHIRE 


| J Telephone: CRADLEY HEATH 6423. Telegrams: PRIGARD, OLD HILL 


Budenberg 


STEAM and 
COMPRESSED AIR 
HAMMERS 


Two-ton arch form Massey Steam 


WMA Gas 


Vi 


| PRESSURE GAUGES, DIAL 
| THERMOMETERS, RECORDERS. 


hammer in the Openshaw Works 
of the English Steel Corporation 
Ltd., forging down special high- 
quality steels. Note the Massey 
Expansion Valve Gear on the left- 
hand standard which, by simple 
means, uses steam or air expansive- 
ly and thereby greatly reduces con- 
sumption and running cost. Con- 
currently, itiveryjnotably improves 


Masseys also make Friction Drop Stamps, 
Spring Power Hammers, Pneumatic 
Power Hammers, Double-acting Steam 
and Compressed Air Stamps, Trimming 
Presses, Forging Presses, Friction Screw 
Presses, Tyre Fixing Rolls. Please write 
for catalogues and indicate your classes 
of work, 


Catalogue from 


TR | BeS.MPASSEY EP? ore, cvccano 


B Re © DA DHEATH iN MANCHE bee Makers of the World’s greatest range of Forging’ Plant. 
. Hopwood 
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POWERFUL... DEPENDABLE 
SIMPLE ....... EFFICIENT... 


‘*P.B.’’ Self contained pneumatic 


“‘N.S.K.” Compressed air operated 


N-S-K: SIZES 1-40 CWT. P-B* MOTOR OR BELT DRIVEN 
SIZES }-7 CWT. : 


GREAT WESTERN oe 
BIRMINGHAM, 
LONDON OFFICE : 2 QUEEN ANNE’S GATE, 
WESTMINSTER, S.W.1 
weiner SONS EE O_o ee Se 


Dished and Flanged Boiler Ends - Standpipes + Manhole Doors 
Flanged Compensating Rings Forged Flanges of all Types 
Tees, Cross Pieces, Reducers and Welding Caps for Oil, Steam and Water 
Mild Steel Fabricated Bends or Elbows 2° to 20° Nom. Bore 
S.M. Steel Tank Manhole Doors with Special Hinge Arrangement to open 
Outwards 


BARR a 7 
THOMSON ~~ _ 
& | Co. Lid. ‘age ge P pecmese 


** Barr, Kilmarnock ” 
Telephone :- 
791 Kilmarnock 
2 lines) 


NETHERTON IRON WORKS KILMARNOCK 
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This newcomer to the Crane range can be fitted with a new 
disc in a couple of minutes — it’s as simple as that! A 
renewable steam disc is rigidly held in a- holder which 
swivels on the stem. Disc and holder are easily removed by 
unscrewing a bush. The Fig. D225 is particularly robust 
and suitable for use on steam radiators. Also recommend- 
ed for other steam heated equipment — sterilizers, boiling” 
pans, unit heaters, etc. The inlet and outlet connections are 
screwed British Standard Taper Pipe threads. Packing of 
generous length is compressed by a machined gland and 
packing nut. A composition or metal non-heat handwheel 
is fitted. Maximum steam working pressure is 125 pounds 
per square inch. This is just one item in a wide range 


Crane Gun Metal Globe Valve — renewable of Crane Cast Iron and Gun Metal Valves. 


: CRANE 


disc —union tailpiece. No, D225. Sizes: 4", i’. 
VALVES AND FITTINGS 


CRANE LTD., 45-51, LEMAN STREET, LONDON, E.1 Works: IPSWICH. Branches: BIRMINGHAM, BRENTFORD, BRISTOL, GLASGOW, MANCHESTER. 








THE CHAIN GEAR— 


extensively used in wee. 


VENTILATING PLANTS, PAPER MILLS, 
BOTTLING PLANTS. CHEMICAL WORKS, 
LEATHER WORKS. BAKERIES, TEXTILE MILLS, 
BISCUIT & CHOCOLATE WORKS. SAW MILLS, 


CEMENT WORKS, CASTING FOUNDRIES. 





PULVERISING FUEL PLANTS, QUARRIES. 
PACKING PLANTS. GLASS WORKS, 
PRINTING WORKS, WIRE MILLS. 


BOOK BINDING WORKS, ETC. 


STONE WALLWORK LTD 


SUBSIDIARY s STONE COMPANY timireo, OEePTFORO 


GEAR ENGINEERING DIVISION 


32, Victoria Street, London, S.W.1. Phone: ABBey 4461/2. Grams: Stonwalabb, Sowest, London. 
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GLACIER PLAIN BEARINGS—keep things moving. § 


) 





It used to be said that no matter where you went or how far you wandered 
from the beaten track you could be sure of finding three things —a Bible, a 
Scotsman and a screw made in Birmingham. In this modern age of machinery 
we can add a fourth, a Glacier Plain Bearing. Most machines need bearings 







so that their parts may move freely and quietly and without wearing out, and 






Glacier Plain Bearings serve this need in vehicles, ships, aircraft, power 






stations, pumping plant, and engineering equipment of all types. In fact 






wherever you find a wheel or a shaft there is likely to be a Glacier Bearing. 








Issued by THE GLACIER METAL CO. LTD., of Alperton, Wembley 


Manufacturers of Bearings, Bronze Bars, Wrapped Bushes and White Metals 
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‘Put this seashell in 
your gears 





Mactra Vitrea 


Mactra Shells or Surf Clams are found all 
over the world. They are triangular, pale- 
coloured bivalves and have a prominent hinge 
with a central ‘ tooth’ in one valve, which 
registers in a pit in the opposite value. ‘They 
are generally less than two inches in diameter. 
The species illustrated above is Mactra 
Vitrea, the Shiny Surf Clam. This very 
delicate, diaphanous shell is found in the 
Moluccas. Shell Vitrea Oil is one of the 
wide range of Seashell Oils, all of which 


are named after seashells. 





HELL VITREA OILS are highly refined straight mineral oils available in a 
wide range of viscosities. They are suitable for use as bearing or gear lubricants in 
circulating and other enclosed lubrication systems where straight mineral oils of good 
stability are satisfactory. 
The Seashell range of specialised industrial lubricants, which includes Shell Vitrea Oil, 


is marketed throughout the world. There is a Seashell grade for every industrial use— 


and each of these grades is available everywhere in the same high quality. Shell 
lubrication engineers will be pleased to provide further information and to make 


specific recommendations for particular purposes. 





Seashe ils are produced as the result of ? 

World- de research. This Shell 

Scienti nvestigating the basic chemical L E A D E R s H I P i N L U B R i G A T 0 N 
process olued in the oxidation of a 

lubricai; oil. 
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TO THE PRODUCTION AND 


MAINTENANCE ENGINEER Yours the problem. 


: Harveys the answer! 


Whenever you have a Screening, Sorting 
or Grading problem — remember 
Harveys. Because 

Harveys have 

been 


making 

perforated metal 

screens for every conceiv- 

able purpose in every kind of 

metal for over 70 years. There is available 

a perforation to meet all normal industrial requirements. 
Fuller details are available in Catalogue’ F 782. 





a 
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| BEARINGS 


A full range of Ball 


and Roller Bearings 
manufactured to [.S.A. standards 


1] | HAMA LAL LULL ELL 


Enquiries to the Exclusive Agents : 


HUTH & CO. (Industrial and Transport Developments) LTD 
3 VICTORIA STREET, LONDON, S.W.1 Telephone: ABBEY 7481 
Branches: NEUCHATEL, PARIS, MONTREAL, ANTWERP, CASABLANCA, HAVANA, AMSTERDAM, JOHANNESBURG, 


ss CO 














STEAM DRIVEN 
GENERATING SETS 


SINGLE OR COMPOUND 5-75 kW. 


EASTON @ 
JOHNSON 
Engineers 
TAUNTON 


Tel. 3146 














FORGINGS 


OF ALL DESCRIPTIONS 


T. S$, FORSTER & SONS LIMITED 


FORGE MASTERS & ENGINEERS 
COPPERAS BANK FORGE, PALLION, SUNDERLAND 





















CRANES 


STEAM, ELECTRIC 
or OIL - ENGINED 





Please send us 
your enquiries 
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RN 


Model E.6. 60 kw. 
1000 r.p.m. diesel 
electric set, one of the 
full range of genera- 
tors from 5-95 kw. 
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LAE: PRACTICAL 
DESIGN 
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As, forexample, inthecylinder head 
on RN diesel engines. This, one 
of many outstanding RN features, 
ensures maximum accessibility 

Horizontal valves are incorporated 
and all can easily be removed and 
replaced without disturbing either 
the cylinder head, the manifolds, 
or the pipework. Both the inlet 


valve and the casing in which it 
housed can readily be removed; 
the exhaust valve can be withdra 
through the inlet valve cham 
These features make the inspecti 
and maintenance of RN di 
engines an exceptionally s 
and simple job. Here indeed 
practical design 


RUSSELL NEWBERRY & CO LT 


STATIONARY AND MARINE DIESEL ENGINES AND GENERATING spf 








ESSEX WORKS DAGENHAM ESSEX ENGLAN 
PHONE: SEVEN KINGS 5757/8 & 3466/73 GRAMS AND CABLES: DIESEL, DAGENH 














' A TYPICAL CROSSLEY VERTICAL ' 
MULTI-CYLINDER DIESEL ENGINE 

















CROSSLEY BROTHERS LIMITED 
OPENSHAW - MANCHESTER 11 y 
| London Office : Langham Howse, 308, Regent Se., W.1 (cae 
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PLAN COPYING MACHINES 
AND EQUIPMENT 


We have Specialised in the Manufacture of 
Print Room Equipment for over 30 years. 
FOR RAPID AND EVEN EXPOSURES OF BLUE, AMMONIA 
AND DYE-LINE PRINTS WE SUGGEST THE “‘ VICTORY” 
OR “CHALLENGE” COPIERS IN CONJUNCTION WITH 
THE “‘ PRECISION ” AMMONIA DEVELOPING MACHINES. 

PROMPT DELIVERY i 


Send for full Particulars :— 
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$s ROTAMETERS 


DELIVERED FROM STOCK 
with flow ranges 


1-10 Galls./Hour water 
10 - 100 Galls./Hour water 


noel cfr 


ope hao tens 
as — high temperatures, 


ROTAMETER MFG. CO. LTD: PURLEY WAY : CROYDON: SURREY - Phone Croydon 7262 


L 





SPRAY COOLING PLANTS 
STEAM & WATER-JET APPARATUS OF ALL DESCRIPTIONS - Riviy Clevedon 
SOLID RIVETS 


Lich it 


ved; a 

‘od MULTI-JET CONDENSERS |] “12: eters nese me IN ALUMINIUM 
ond FOR TURBINES and RECIPROCATING ENGINES ee BRASS - COPPER 

* stay HELD. You'll like my uniformity. NICKEL AND ALL 
6 and my sheer pig-headedness in the matter 

oe] GAS EJECTORS FOR OIL TANKERS ates aaa. Ai Las 


eed @ SAND & MUD ELEVATORS GILLED HEATING PIPES 
r\y w 
‘0 CLEVEDON 
Catalogues on Application 
RIVETS & TOOLS LTD. 
KORTING BROG. cie17) Ero. surron “SSREES REE asartan 


(AN ALL BRITISH COMPANY) PHONE: SUT 4160 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 


*. 2 














CENERAL ENCINEERS 
& MANUFACTURERS 








Specialties 
FLEXIBLE SHAFT MACHINES 
HAND SCREWING MACHINES 


Y BENCH root GRINDERS 
SEC OPERATION LATHES ETC 


SPURS HELICALS (-72191 athaapde ee es 
and BEVELS en, SLUICE VALVES 


WE CAN OFFER a wide range of sluice valves for various 
pressures, in gunmetal, cast iron with gunmetal trim, and 


Q ul ck de live ry iy cast steel with gunmetal or stainless steel trim. 

° PATTERNS are available for all sizes from 2” to 30” bore, 
for cuttl ng on ly and certain sizes up to 60” bore. 
k Be ¢.S - DELIVERY of Cast Iron Sluice Valves up to 12” bore can 
customers b lan Ss oe usually be offered ex stock. We also maintain large 


stocks of cocks and valves for steam, oil, etc. 


AS SPECIALISTS we should appreciate your enquiries for 
any type of pipe line control equipment. 


Ww H-BIRD&SONS LTDA. TNNESS= 


PHILIPS * BRISTOL. 2 oun 




















11 TUBWELL ROW ... DARLINGTON 

































' STONE 
BREAKERS 


CRUSHING ROLLS,’ 
SCREENS, 
ELEVATORS and 
CONVEYORS 
Makers 
R. BROADBENT & SON, LTD., 
STALYBRIDGE. 























HYDRAULIC 
MACHINERY 
THE LEEDS ENGINEERING 


& HYDRAULIC COLTD 
ROOLEY - LEEDS 














LEH 








F. W. BRACKETT & CO., LTD., 
ENGINEERS COLCHESTER 
Self-cleaning Water Screens & Strainers 
Vacuum & Water Pumps, Iron Castings, &c. 














Spring Washers 


Fore vas Bite Purposes 
Manufactured by 
JOHN TONKS & Co.Ltd. 


Central Spring Works 
Furnace Hill, SHEFFIELD 
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OCCUPATIONAL 
BARRIER 


sage 


-ROZALEX & 


DERMATITIS 
PREPARATIONS 





Send for free sample and leaflet “THE SKIN IN INDUSTRY” 
ROZALEX LTD., 10 NORFOLK STREET, MANCHESTER 2 























THE 


MELVILLE 
“BRODIE 


ENGINEERING COMPY 


Engineers and /ronfounders 












LINOLEUM 
MACHINERY 








MINING 
MACHINERY 

Electric Winders 

and Haulage Gears 


















GENERAL 
ENGINEERING 





CB 









Sinclairtown Foundry 
K . RKCALDY 


: DYSART 5491 2 
© “crams: ** ENGINEERS, KIRK’ 


: 
: 

















DRAFTING MACHINES 


DRAWING EQUIPMENT 


DARGUE 





SIMPLON WORKS - HALIFAX - 


BROTHERS 


YORKS - GRAMS: 


These 7 star Advantages 


MEAN GREATER DRAWING OFFICE EFFICIENCY 


% Stainless steel stop plate with self- 
adjusting pawl. 

%& Extra large diameter protractor with 
vernier reading to |/10th degree on the arc. 


* Ball bearings of the adjusta ble cone type 


% An improved device for fixing scales. 
**Three Point Fitting "’ locked by small 
finger lever allows rapid reversal or change 
of scale rule. 

%& Micrometer adjustment with locknut 
for scale alignment, with positive stop in 
downward direction. 

% 45° more angular swing of scale arms 
giving a range of 195° on the arc. 

%& Extreme accuracy all over the board, 
the whole arrangement being perfectly 
balanced and of high-class finish. 


The ““NEW SIMPLON"’ Parailelogram 
stand is correctly balanced to allow easy 
movement of the board from the vertical 
to the horizontal position at all normal 
working heights and is operated by means 
of centrally disposed foot lever. 


Made in the following sizes :-— 


Double ee + . 42” x 29” board. 
Antiquarian . 54” x 32” board. 
Hamburg . 62” x 42” board. 


We should be poner to demonstrate our 
latest Drafting Machines at your works 
entirely without obligation. 


Items of SIMPLON Drawing Office equip- 
ment have been chosen for display at the 
Festival of Britain. 


Send for copy of our brochure. 





LIMITED 


*“SIMPLON, HALIFAX” 
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LOCOMOTIVES 


Designers and Build 
of Steam, Diesel 
and Diesel-electric 
Locomotives 


HUDSWELL, CLARK 


& COMPANY LIMITED 
Railway Foundry, Leeds 


@ 
LONDON OFFICE : 


120/122 Victoria Stree:, $,.W,) 


e 
* 
@ TELEPHONE: 
@ Victoria 6786 
. 








DESIGNERS & BUILDERS 0 
RAILWAY ROLLING Pe 


HURST, NELSON ‘.;: 


MOTHERWELL, SCOTLAND. 
Sheffield Office : 63 BROOMSPRING LANE, 
London Office: 9 BISHOPSGATE, £, 

Wall 5050. 































WELDED STEEL PLATEWORK 


CHIMNEYS 
TANKS & CYLINDERS 
PRESSURE VESSELS 


CYCLONES KS 


oe 
W 
Qy THAMES f 
Co. BARKING, ESSE) 


Telephone: RIPPLEWAY 30: 











































/-LECTROMAGNETS 
a 8) 

1 BOND STREET. HOCKLEY 

B/RMINGHAM /9 ENGLAND 






































THE NEW 
MARK 5 V-BELT 


for heavy drives 
j.H. frENNER & CO. LTD. HULL, YORKSHIRE 


SCRIVEN 


MACHINE ike ge 


5 E NE LS LT 
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F , \\ FOR STEAM 
a yl! AND ELECTRIC 
ar | CRANES 


3 4 
i : ESTABLISHED 1880 


Telephone: 
BEDFORD 2490 









Telegrams: 
“* GRAFTON, ” 


40-45% ALUMINA 
For use in the intermediate 
zone in rotary kiJns and 
also in high temperature 
furnaces. 
RS Q 

TOC 


LTo, 


ND. 
LANE, 
» oi 














60-65% ALUMINA 
The standard material for the hot 
zone of rotary cement and lime 
kilns, and for various types of 
kilns for the chemical industry. 


55-58% ALUMINA 


Highly suitable for the hot 
zone of lime shaft kilns. 


%* Technical advice and 





70-73% ALUMINA assistance on the 

For the sintering zones of high temp- . es : 
erature rotary cement kilns, for soaking selection and application PU “ri EY € 
pits and re-heating furnace bottoms and , 

walls which are subjected to severe abra- of refractories ond always ight steel 

sion and iron oxide attack. available on request . . . BARS «SHAFTING 


PLUMMER BLOCKS 
COUPLINGS and all POWER 
TRANSMISSION APPLIANCES 





@ A full catalogue will 


GENERAL REFRACTORIES LTD HENRY CROWTHER & SONS, LTD. 


GENEFAX HOUSE, SHEFFIELD 10 Telephone: SHEFFIELD 31113 (6 lines) ears tet Ya wei 








Telephone 444 















RUBBER BELTING, 
HOSE, SHEET, VALVES, 
SPECIAL MECHANICALS 
ASBESTOS CLOTH 
MILLBOARD, LAGGING 










CONTACT 
GeorGe MacLetan & Go Ltp 


THE GLASGOW RUBBER AND ASBESTOS WORKS 


MARYHILL-GLASGOW-NW: SCOTLAND 


Telephone : Maryhill 2255. Grams : ‘‘ Caoutchouc’’ Glasgow 





LONDON 
2 LAWRENCE LANE 
CHEAPSIDE E.C.2 
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““NEWSTAD ”’ 
HEAT TREATMENT FURNACES 
FIRED BY GAS OR OIL 


Annealing 
Normalising 
Hardening 
Tempering 
Stress - 
Relieving 
Soln. Treat. of 
Light Alloys. 


COMPLETE PLANTS 


OF MODERN DESIGN 
Gas Fired Annealing Furnace with Air Preheater. 





Sole Suppliers :— 
MODERN FURNACES & STOVES LTD. 
BOOTH STREET :: HANDSWORTH 


BIRMINGHAM 21. 
Tel. No.: SMBthwick 1591 & 1592. Telegrams : MOFOSTOLIM B’ham 21 


a 


" 
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BIBBY COUPLINGS 





THE WELLMAN BIBBY Co. Ltd. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


Telegrams : ‘“‘ COUPLINGS SOWEST, LONDON ” 


Telephone: VICTORIA 7752 

















JAMES GORDON «Co Ltd 


DALSTON GARDENS, STANMORE, MIDDX. 


HAGAN AUTOMATIC REGULATORS 


FOR PRESSURE, FLOW, DRAUGHT, TEMPERATURE, DENSITY 
SPECIAL APPLICATIONS : 
AUTOMATIC BOILER CONTROL 
STEEL FURNACE CONTROL 
PRESSURE REDUCING VALVES 
DESUPERHEATERS 
SUPERHEATED STEAM TEMP. CONTROL 


FEEDWATER CONTROL 
ETC. 


IGEMA DISTANCE WATERLEVEL 
. INDICATORS 


AS IN USE IN POWER STATIONS AND ON BOARD SHIPS 


MONO CO2z RECORDERS 


SIMPLEX TYPE: COz ONLY 
DUPLEX TYPE : COz AND UNBURNT GAS 
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EWTON 
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Hand-operated hydraulic 
pumps and jacks up to 10 
tons capacity in single or 
telescopic extension for 
tipping trailers, agricult- 
ural machinery, portable 
elevators and load-hand-_ 
ling applications generally. ( : Beets 


% The Newton technical 


edvice service to assist or SHIPBUILDING and GENERAL 
provide a complete layout ENGINEERING CASTINGS 


is} at your disposal — t 
> uP TO A FINISHED a OF 50 TONS 
may we send particulars? . 





ecence cons secosaccsacse: SO DOGERSRETELCLSrSesssesoucescasssce: 


eo 
me ACKS = 
LIMITED 


Savi to” Ae 2 tonpon - w3.| 37 RENFIELD STREET, GLASGOW, C. 2. 
ELLA = LONDON OFFICE:— 17 GROSVENOR STREET, W.I. 
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~ SAVE OR WASTE FUEL IN 
ALL TYPES OF FURNACES. 


SERRE : same fi 
Fireclay used for Jointing Firebrick Joses its 
: combined water at 1000° C., so Furnace walls 
\ j have no mechanical strength until vitrification 
oh takes place. The brickwork is therefore in a 












ALUMINIUM WIRE & CABLE .CO. LTD. 





\ (spf 








weak condition when the furnace reaches high 


. because it has LONG LIFE .. . STRENGTH... temiperacures, bectuse of the joimm. 
‘LIGHT WEIGHT . . . EXCELLENT APPEARANCE and 
DUCTILITY; and these properties explain its increasing usc 
throughout industry for such varied. products as _ rivets, 


filters, fencing, screws and spindles. FOR SETTING BRICKS IN YOUR PURNACES 


AND SAVE FUEL, LABOUR AND EXPENSE. 


» A.L.CURTISEtCO | 


STMOOR WORKS CUATTERI 


Manufactured by 
t 







Head Office and Works: PORT TENNANT . SWANSEA . GLAMORGAN 
Sales fice: 37 THURLOE ST., SOUTH KENSINGTON, LONDON, S.W.7 


Telephone: KNIghtsbridge 1721/4 











oo. 





''s H.P. up to 27 H.P. 
Output Speed Range from 
6 R.P.M. to 556 R.P.M. 
Please apply for our complete 
range of GEARED MOTORS 
& SPEED REDUCERS 


Tel: COLindale 
4621-3. 


Electropower 
KINGSBURY WORKS ,., m- London, 
KINGSBURY ROAD 


LONDON . N.W9 ars/t/ 
& ai 


Grams, Cables: 
Lektropowa, Hyde, 
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MAKE SURE 
that your V-rope drives 
are WIGGLESWORTH— 


“TEXROPE” DRIVES 


GUARANTEED TO 
GIVE SATISFACTION 


e Silent 
e Clean 
e Compact 


DRIVES UP TO 30H.P. 
FROM STOCK. 








"Phone: SHIPLEY 53141 


Grams: CLUTCH, SHIPLEY 
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SWAINS FOR WIREWORK 
OF ALL DESCRIPTIONS 








MATTHEW SWAIN LTD. 
WIREWORK DEPT., 


NEWTON HEATH, MANCHESTER, 1o. 
_COLLYHURST 2527/8 


Safetread | 
STEEL - 




















FOR 
ECONOMY 






ARMOURED CONC 


SAFETREAD Steel grating, inset into conctt 
greatly increases its strength and resista 
to shock loads such as those transmitted 
milk churns, casks, packing cases, etc. 
Tests have also proved that SAFETR 


OPEN MESH GRATING 


Used exclusively in power stations, gas 
works, foundries, factories, etc. 

It is a welded, all-steel fabrication providing 
great strength with the maximum economy 
of steel. 

Other advantages are: Non-skid but smooth 











surface. Permits 82% penetration of light | Armoured Concrete stands up to exceptia 
and air. Easily handled. Attractive appear- ally rough usage under adverse atmosphet 
ance. Removable. conditions. 


Comprehensive information is available on request. 
You are invited to make full use of our Advisory Service. 


ALLAN KENNEDY & CO. LT) 


Maritime Street, Stockton-on-Tees . 
Telephones: Stockton 67706 & 67716 Telegrams: ‘Grating, Stockton-on-Tets" 
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IRON (FF CASTINGS 


19] 

















CAST IRON. CYLINDER, 33 ins. Bore, 52 ins. long, 100 Ibs/sq. ins., with Pattern Equipment 


ENTWISLE & GASS LTD. 


Tel.: 5967-8 , Grams.: ** Foundry Bolton ”’ 
(Dept. ‘C’), ATLAS FOUNDRY, NELSON ST., BOLTON 
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PRESSED SIEEL 


channels : angles : Tees 
sheet metal and press brake work 


GALVANIZED 
RAINWATER GOODS 


valley and boundary wall gutters 


|e 


(4 


ii 
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DORMAN LONG & CO. LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone: SLOane 2275 


a ce aii 


DORMAN LONG 


ci 
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OXFORD 


OPPOSED PISTON 


MARINE 
IL ENGINES 








WITH A 
WIDE RANGE 
OF TYPES 


3, 4,5 & 6 CYLINDERS 


FROM 1,000 B.H.P. 
TO 10,000 8.H.P. 


MANUFACTURED 
UNDER LICENCE 
BY 
12 FIRMS IN GREAT BRITAIN 
10 ARMS ABROAD 








W™" DOXFORD & SONS L™ 


SHIPBUILDERS — ENGINEERS 
SUNDERLAND 
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NDERTON 


THE WORLD RENOWNED CLUTCH 
ESSENTIAL FOR THE SUCCESSFUL 
OPERATION OF THE COMPLETE UNIT 
We aa ly thousands of clutches fo 

INE ENGINES, PUMPS, SHips 
Auxiliary ENGINES, Aik 
COMPRESSORS, et, 


Anderton Clutche 
are designed t 
cover many use;, 
We can design an 
quote you for , 
clutch to meet your 
special require. 
ments. Whatever 
the problem we ar 
sure that our | 
experience will fing 
the answer. Send 
for a copy of ou 
catalogue which 
sel you blue 
facts and 
aaa —; 


CLUTCHES 
















_ FRICTION 


Sole Manufacturers and Distributors : 


W. R. ANDERTON & CO., LTD. 


Engineers 
CASTLETON, ROCHDALE 


Telephone: 57288 CASTLETON Telegrams: CLUTCH, CASTLETON, LANCS. 















nf a5 isa processapplied + ti 
2) to Concrete and - 
t Granolithic floors Ap ' 
‘sy which renders them | p Ye 
;; absolutely and perm | + : 
“ anently free from *: 
Concrete Dust. The: be 
ais floor, which is Case ‘; 
“<> ¢ Hardened by the treat- *: 
“ ment, becomes also ‘*.'; 
» Waterproof and Oil and ;::'., :- 
'; Acid resisting. ey 2 
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SURFASTAL LTD. 


' (DUSTLESS FLOORS DIVISION) AW oe 
*. 123 BRADFORD STREET ‘i: 
+ BIRMINGHAM, 12° 
_ Whone: Victoria 2948 : 
GUPWELL, BI 
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FOR SALE 
B. C. S. 


TURBO-ALTERNATOR SETS 


(1) 18,750kW: Turbo-Alternator Set, by Fraser 
Chalmers/G.E.C., new 1929, single-stage steam 
turbine, new 1929, steam pressure 320 p.s.i., temp. 
700 deg. F., speed 1500 r.p.m., direct coupled to 
18,750KW, G.E.C., alternator 11,000/3/50, 1500 
r.p.m., with direct-coupled exciter and auxiliary 
220V D.C. generator, complete with surface con- 
denser, air ejectors, extraction pump, circulating 
water pump, oil pump, tank and twin oil coolers, 
air filter, Lea recorder, valves, gauges, piping, &c., 
steam consumption 11.5 lb. per kW-hour. 

(2) 5000KW B.T.H. Turbo-Aiternator Set, new 
1922, 350 Ib. working pressure, 750 deg. F. temp., 
3000 r.p.m., direct coupled to 5000kKW B.T.H. 
alternator, 11,000 volts, three-phase, 50 cycles, 
3000 r.p.m., complete with surface condenser, 
electrically driven water circulating pump, con- 
densate extraction pump, oil pump, oil tank and 
cooler, all necessary valves, gauges, piping and 
spares. 

(3) 1875kW Brush Ljungstrom Turbo-Alternator 
Set, new 1936, 160 Ib. p.s.i. working pressure, 650 
deg. F. temp., 3000 r.p.m., alternator 6600/3/50, 
3000 r.p.m., complete with surface condenser, 
electrically driven cooling water pump and extrac- 
tion pump, Delas air ejectors, all necessary valves, 
gauges, piping and fittings. 

(4) 1500kW Brush Ljungstrom Turbo- Alternator 
Set, new 1925, 185 lb. working pressure, 550 deg. 
F. temperature, 3000 r.p.m., alternators wound for 
6600 volts, three-phase, 50 cycles, complete with 
surface condenser, air ejectors, water circulating 
pump, condensate extraction pump, air cooler, oil 
pump and cooler, Lea recorders, valves, gauges, 
piping, &c.; in first-class condition. 

(5) 1500kW Brush Ljungstrom Turbo- Alternator 
Set, all as above, new 1924 ; in first-class condition. 


B.C. S. 
(ENGINEERS & CONTRACTORS), Ltd., 
3, CASTLE STREET, CARDIFF. 
Tel. No.: Cardiff 8512/3/4. E8418 6G 








FOR SALE, EX STOCK 

Two unused Water-Tube Boilers, by the Inter- 
national Combustion, Limited. Heating surface 
each boiler, 5325 square feet, working pressure 
225 p.s.i., combustion chamber volume 450 cubic 
feet. Each boiler is complete with feed pump, 
uptake, &c., and the approximate weight of each 
is 27 tons. Date of manufacture 1945. The boilers 
are in brand new condition throughout and are 
arranged for oil firing. 

Two unused Marine Engines, by John I. Thorny- 
croft, Limited. I.H.P. each engine 2750, r.p.m. 185. 

18}in. — 3lin. — 38}in. — 384in. . 
- X 225 Ib. 
30in. 

Each engine complete with reversing engine, 
turning motor, ladders and gratings. Approximate 
weight of each engine 61 tons. 

These items would make an ideal installation for 
cargo vessel, &c., but can be sold separately if 
desired. Full details and specification will be sent 


Size : 





on request. Inspection at our Belfast and Comber 
depots : 

JOHN LEE, 
MACHINERY MERCHANT AND MARINE 


SALVAGE CONTRACTOR, 
80, CORPORTAION STREET, BELFAST. 
*Phone : Belfast 25312. E1445 G@ 





HYDRAULIC TURBINE PUMP 

Sulzer 10-stage Hydraulic Turbine Pump, 200 
gal. per min., 2730ft. head, 5000 r.p.m., D. Brown 
speed increaser gear size l4in., 1485/5000 r.p.m., 
with oil cooler, Met.-Vick. 900 H.P., 1485 r.p.m., 
3300/3000V., 50 cycles per second slip-ring motor, 
modern equipment. Any item for sale separately. 

11kV PILCSWA CABLE. 

582 yds. 0.1 sq. in. three-core and earth, 
11kV P.I.L.C.8.W.A. Cable, compounded for use 
underground, makers Johnson and Phillips, Ltd.; 
condition brand new. 

BOX No. E1496, “ The Engineer.” G 
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FOR SALE 


600 


AIR COMPRESSORS 


1000 c.f.m. TILGHMAN low-pressure Set, type 
CE.3B, vert., twin cyl., single stage, water cooled. 
12 lb. W.P., 320 r.p.m., direct-coupled 75 h.p, 
S/R Met-Vick motor, 415/3/50. 

600 c.f.m. TILGHMAN, vert., single cyl., single 
oF: water cooled, type F.C.9, speed 365 r.p.m., 
W.P. 60 Ib. 

Two 550 c.f.m. KARL WITTIG, two-stage rotary 
Compressors, type DV 190, 100 lb. W.P 5 





725 
r.p.m., with intercooler and aftercooler, 130 h.p. 
required. 

400 c.f.m. TILGHMAN, type GB3, vert., two stage, 
water cooled, 100 1b. W.P., 320 r.p.m., with 
intercooler. 

300 c.f.m. TILGHMAN, type FC6DY, vert., two 
stage, single crank, water cooled, 100 Ib. W.P., 
speed 360 r.p.m., fitted intercooler and floor- 
mounting aftercooler, belt driven. 

300 ¢c.f.m. ALLEY and MacLELLAN, type 23B, 
vert., single crank, two stage, water cooled, 
fitted intercooler and unloader, 100 lb. W.P., 
direct-coupled Crompton 75 h.p. S/R motor, 
415/3/50, 360 r.p.m. 

300 c.f.m. BROWETT LINDLEY, makers’ No. 
279,299, vert., two crank, two stage, water 
cooled, 100 Ib. W.P., “ V” belt driven from 75 

-p. E.E.C. 8/R motor, 400/440/3/50, 1460 r.p.m. 

250 e.f.m. ALLEY and MacLELLAN, Sentinel 
series 28A, vert., single cyl., water cooled, 100 Ib. 
W.P., 360 r.p.m., belt driven from 50 h.p. L.D.M. 
S/R motor, 440/3/50, 1460 r.p.m. 

140 cf.m. FULLERTON, HODGART and 
BARCLAY, two stage, two crank, water cooled, 
100 lb. W.P., 600 r.p.m., fitted intercooler and 
with automatic unloader, arranged “ V’”’ rope 
drive from 30 h.p. Alpha Harris 8/R motor, 
400/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070: and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241. E200 @ 





STEAM SETS 

600KVA. Belliss and Morcom, 400/3/50, 
p.s.i, or 400KVA. at 120 p.s.i. 

200kKVA. Ditto, 160 p.s.i. 

90kKVA. Ditto, 150 p.s.i., 440/500/3/50. 

90KVA. Browett Lindley, 120/160 p.s.i., 400/3/50. 

200kVA. Allen Turbine, 140 p.s.i., ditto, or 
-200 p.s.i. 
- Browett Lindley, 100 p.s.i., 220 volts 
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D.C. 
100kW. Belliss and Morcom, 100 p.s.i., 110 volts 


40kW. Ditto, 70 p.s.i., 110 volts D.C. 

400k W. Ditto,160 p.s.i., 550 volts D.C. 

Complete Power Station, 1560 and 937kVA., 
steam turbines, 440/500 volts, three-phase, 50 
eycles, and 100kVA. auxiliary set. Engines/ 
generators sold separately. Outputs at your steam 
pressure supplied. 


SAVILLE-CALVERT (MACHINERY), 
LIMITED. 
STRATFORD-ON-AVON. 
681. 


Tel.: 3 E1493 6 





GENERATOR, 560 amps., 130 volts, three-phase, 
50 cycles, r.p.m. 1000, power factor 0.90; exciter 
for above 140 amps., 70 volts, 1000 r.p.m., con- 
tinuous rating, compound winding, by Green and 
Smith, Leeds, No. 22,163.—Offers to Mr. Pagett, 
Messrs. Brookhirst Switchgear, Limited, Northgate 
Works, Chester. E1463 6 


6000 Aluminium new Tubes, 3ft. long by 2}in. 
diam. by 22 G., ex stock, cheap to clear.—Bluston’s, 
Langley Ry. Sidings, Stevenage, Herts (’Phone, 
Stevenage 639). E8918 @ 


ENGINEER 


AVAILABLE FOR 


EARLY DELIVERY 


NEW 
VERTICAL 
BORING MILL ‘ 


DOUBLE-COLUMN TYPE. 


Capacity : 
Table diameter 88hin. 
Maximum swing... 98}in. 
Working height ... 59in. 
Speed range... 0.7-40 r.p.m. 
RO ere eee 
For full particulars write to BOX No. 
E8968, “‘ The Engineer.” G 





BORING MACHINES AND PRESSES 

One floor type Horizontal Boring Machine, by 
” OERLIKON,” column moving on bed, latest 
type machine, electric drive, traversing spindle 
5jin. diameter. 

One floor type Horizontal Boring Machine, by 
* WETZEL,” latest type, spindle diameter 3{in., 
complete with floor plate. 

One armour plate construction double standard 
Press by “ PELS,” self-contained motor drive, 
double crank, pressure 400 ton, table 72in. by 50in.; 
built 1944, as new. 

One “ PELS” 
40in. by 40in. 

One powerful Guillotine Shear, German con- 
struction, armour plate frame, self-contained drive, 
latest design, will cut plates 8ft. 4in. by 1fin. thick, 
depth of throat 30in. 

Full details and quotations, Louis Demery and 
Sons, Limited, Rotherham. E1491 «@ 


Press as above, 500 ton, table 





13-TON all-round slewing, link belt Crawler 
Crane with 50ft. jib. Petrol engine, condition 
equal new.—BOX No. E8735, “‘ The Engineer.” @ 


NISSEN TYPE HUTS, ex-Government stock, 
reconditioned, supplied ready for erection :—Sizes 
in 12ft. multiples, 36ft. by 16ft., £80 and £60 ; 
24ft. by 16ft., £56 and £42; 72ft. by 16ft., £150 
and £109. Plasterboard Huts and other Buildings. 
—Write, call or telephone, Universal Supplies 
—*, Ltd., Dept. 63, Crabtree Manorway, 

Ivedere, Kent (Telephone, Erith 2948). E130 @ 












June 29, 195) 
FOR SALE 












FRED WATKINS 
RECONDITIONED MACHINERY Fo, 
SALE. 


STEAM BOILERS.—Two Lancashire, 30ft 





9ft. Gin. dia., 190 Ib. W.P., available immediately 
brand new 7ft. dia. Economic, 150 Jb Wi 
‘ 4000 1b. evap., delivery from stock; ¢ Pal, 


Cochrans, 5ft. to 7ft. dia.; 300 second-hand ¢ 
Tubes, every size; brand new Cross Tubes sft 
OTR’ COMPRESSOR Y 
A co} ts] S. — Ingersoll- - 
cu. ft.; C.P.T., 320 cu. ft.; Holman, ar f 
Holman, 100 cu. ft., all motorised, 100 |b, Dressy. 
200 AIR RECEIVERS stocked, including 
Sft. by 4ft. 3in. by 250 1b.; three, 24f1. by 4ft rn 
by 150 Ib.; twenty, 7ft. by ft. din. by 199 jf 
all tested and guaranteed. ; 
DIESEL, ENGINES.—Twenty Lister, 3-cyl, , 
<a vertical, as new, 30/40 HP: Rusa! 
90 H.P., vertical ; 100 H.P. National, horizontal" 
CRANES.—5-Ton Tate mobile petrol-elect;i, 
new 1942, three in stock; 5-Ton Coles petro) 
electric, new 1945; 3-Ton Jones mobile, slewin, 
diesel driven (three); 3-Ton Morris hand-operatef 
swan-neck jib; 2-Ton Chaseside, pneumatic 
(two); two brand new Smith 5-Ton Steam Jo 
Cranes, 45ft. jibs; Clarke Chapman Standanj 
ib, 2 tons at 33f 












Gauge Shunting Crane, 35ft. j 
radius ; Wilson, 3 tons at 30ft., available at one 
3-Ton Smith Steam Loco., 40ft. jib; 5-on Tay,) 
Steam Loco. Cranes, 40ft. jibs, 1942 (two). “— 

GENERATING SETS,—20-kVA Lister diese, 
230/3/50 supply ; 15-kVA Lister diesels, 440/3);) 
and 230/1/50 supply; 18-kKW Ruston diesels. ig 
volts D.C., trailer mounted. - 

RAILWAY MATERIAL.—Kerr 12in. by 2j) 
six-wheel coupled Steam Loco., 160 Ib. w.p,; 2) 
yards 20lb. Track, 2ft. gauge, with turntabj. 
points, ohio 

ELECTRIC MOTORS.—300 H.P., G.E.C., 5.2 
334 r.p.m.; 50 H.P., Harland, T.E., S.R., 149) 
r.p.m.; 35 H.P. and 45 H.P., Laurence Scott, 15 
8.C. flameproof, 990 r.p.m. 

STEEL PIPING. — 10,000ft. 3in. screweq 
5000ft. 4in. galv.; 10,000ft. each 2in., 4in, ani 
6in. Victaulic ; 500 steel bends, 6in., 8in. and 106i, 

WHEEL VALVES.—40 each 6in. and din, high. 
pressure steel wedge Fullway, ex Pluto ; Hopkinso, 
6in., 8in., 10in., 12in., parallel side ; 5000 slui« 
valves, all sizes. 

STORAGE TANKS.—Two. Lead Lined, 354 
long, 9ft. dia.; three Aluminium, 8ft. dia., insulate 
with cork; ten Welded, 8ft. dia., 6ft. deep, x 
new ; 200 Steel Vessels for oil, bitumen, acids. 

Comprehensive catalogue, ‘‘ Watkins Machinory 
Record,” published monthly; free copy 
request. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. 


:- 


E366 ¢ 





3}-TON RANSOMES AND RAPIER Su; 
Petrol/Electric Crane, full slewing, powered by 
Ford B.B. petrol engine.—C.I., Ltd. (LEY 6636) 


E8978 ¢ 
10-TON RANSOMES AND RAPIER Craw 
standard model diesel/electric, powered by Perkins 
P4 engine; 1944. Hardly used.—C.I., Ltd. (LEY 
6636). E8979 ¢ 
43-kKVA. ALTERNATOR, 400/440, three-phas 
50 cycles, 4 wire, at present coupled to Nationa’ 
Gas Engine.—C.1., Ltd. (LEY 6636). E8983 ¢ 
80 TONS SECOND-HAND Relayable Fb 
Rails, 60 lb. r yard, length 20/24ft.—Detaik 
from Thomas Thomas and Co., 29, Wilson Street 
Middlesbrough. E9058 ¢ 
ONE FIELDING AND PLATT Hydraulic 
Pump Unit, type H3 TR 28, 3000 lb. sq. in 
pressure, 360 x 2in. inlet, jin. outlet, com- 
plete with 40 H.P., 400/440-volt, three-phase, 50 
cycles Brush electric motor and switchgear 
Almost new. Three rams, Ijin. dia., 3in. stroke 
—C.1L., Ltd. (LEY 6636). E8980 ¢ 
TWO LEE HOWL 3in./3in. Two-Stage Booster 
Pumps, powered by single-cyl. Lister diesel, 5.3 
H.P. engine, 1200 r.p.m., delivery 3000 g.ph 
against a head of 50ft. at 1860 r.p.m. As new— 
C.L, Ltd. (LEY 6636). E8981 ¢ 
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Catalogue free on request. 


eap & Co., 


on the 


al tiie, pnt 





Ltd., 


Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class Machine Tools and embody 
features not found in any other make of Screwing Machine. 

@ The Die Head is of our own Patented Design. 

@ All parts of the Head and also of the Die Holder which are liable to wear are of 
Hardened Steel. 

@ The wall of metal which surrounds Die Holders solidly supports them, and also 
eliminates the danger of the Operator being caught by protruding Die Holders. 

@ The four-throw cam is fitted with Hardened Steel Strips. 

@ The Hardened Steel Contact Blocks of the Die Holders bear for their full width 

Cams. 


; @ These features render the Die Head when closed as rigid as a solid Die, and enable 
r us to guarantee the Heads to screw perfectly parallel and uniform threads. 


ASHTON-UNDER-LYNE, 


ENGLAND 
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june 29, 1961 
FOR SALE 


pUMP BP UNITS 


« 











NEW ELECTRICALLY-DRIVEN 
CENTRIFUGAL PUMPING SETS 


1500 G@PM/70ft. head, 8in. Single-stage Pump, by 
Pulsometer, type K8, d/c on bed-plate to 
50 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


0 GPM/160ft. head, 6in. Single-stage Pump, by 
Harland. type SDC 6/7, d/c on bed-plate 
to 

100 H.P. 8.C. Motor, 1460 r.p.m., 
400/440v-3-50. 


1230 GPM/60ft. head, 6in. Single-stage Pump, by 
Harland, type SDA 6/7, d/c on bed-plate 
to 
30 H.P. S.C. Motor, 1460 r.p.m., 
400/440v-3-50, or 500/550v-3-50. 


110 GPM/130ft. head, bin. Single-stage Pump, by 
Harland, type SDC 5/6, d/c on bed-plate 
to 

70 H.P. 8.C. Motor, 1460 r.p.m., 
400/440v-3-50. 


00 GPM/72ft. head, 6in, Single-stage Pump, by 
Pulsometer, type K6, d/c on bed-plate to 
35 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


460 GPM/140ft. head, 5in. Single-stage Pump, by 
Pulsometer, type LEX-5, d/c on bed- 
plate to 
50 H.P. 8.C. Motor, 1460 r.p.m., 
400/440v or 500/550v-3-50. 


750 GPM/80ft. head, 5in. Single-stage Pump, by 
Harland, type SDB 5/6, d/c on bed-plate 
to 
30 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


600 GPM/130ft. head, 4in. Single-stage Pump, by 
Pulsometer, type LEX-4, d/c on bed- 
plate to 
35 H.P.8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


500 GPM/50ft. head, 5in, Single-stage Pump, by 
Pulsometer, type K5, d/c on bed-plate to 
15 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


400 GPM/140ft. head, 4in. Single-stage Pump, by 
Harland, type SDC 4/5, d/e on bed-plate 
to 
30 H.P. 8.C, Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


250 GPM/65ft. head, 4in. Single-stage Pump, by 
Harland, type SDB 4/5, d/c on bed-plate 
to 
10 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


200 GPM/190ft. head, 3in. Two-stage Pump, by 
Pulsometer, type HSRB-3, d/c on bed- 
plate to 
25 H.P. 8.C. Motor, 1450 r.p.m., 















400/440v or 500/550v-3-50. 


150 GPM/56ft. head, 4in. Single-stage Pump, by 
Pulsometer, type K4, d/c on bed-plate to 
5 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


100 GPM/100ft. head, 1}in. Single-stage Pump, by 
Pulsometer, type LEX-1}, d/e on bed- 
plate to 
74 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


75 GPM/150ft. head, 2in. Two-stage Pump, by 
Pulsometer, type HSRB-2, d/c on bed- 
plate to 
74 H.P. S.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


50 GPM/40ft. head, 2in. Single-stage Pump, type 
CF200, d/c on bed-plate to 
2 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


TELEPHONE 
CHEADLE 2181 & 2261. 


These units are random items from our large stock. 


If your requirements are not covered above, please 
contact us. 


BERRY HILL PLANT DIVISION, 
CHEADLE, STAFFS. 
E8241 


THE ENGINEER 


600 


MACHINE TOOLS 


9in. GAP BED 8.8. and 8.C. CENTRE LATHE, 
single-pulley drive from geared head, 9ft. between 
centres No. 4 M.T., swing in gap 34in. diam. by 
11}in. in front of faceplate, 9 spindle speeds 8-280 


r.p.m, 

Le Biona Regal 13in. by 20in. STRAIGHT BED 
LATHE, motorised 415/3/50, centre height 6}in., 
bed length 50in., 9 spindle speeds 37—750 r.p.m. 

Churchill Redman i3in. by 12ft. heavy-duty, 
STRAIGHT BED 5S. and 8S. LATHE, arranged 
motor drive, spindle speeds 3.8-118 with pulley 
at 700 r.p.m. (16 changes), and 11.4-228 with 
pulley at 233 r.p.m. mes nges). : 

Darling and Sellers 124in. by 12ft. 6in. STRAIGHT 
BED 8.8. and 8.C. LATHE, arranged single- 
peeer drive, motor available 400/3/50, 12 spindle 
speeds 10-226 r.p.m. 

Darling and Sellers 12}in. by 10ft. heavy-duty 
STRAIGHT BED 8. and 8. LATHE, with D. 
and 8. patent double-tier bed, estimated spindle 
oe 16-500 r.p.m., drive by 3-step cone pulley, 

ouble back geared. 

Darling and Sellers 7in. by 7ft. STRAIGHT BED 
8. and 8. LATHE, with D. and 8. patent double- 
tier bed, estimated spindle speeds 16-500 r.p.m., 
drive by 3-step cone pulley, single back geared. 

Darling and Sellers 7in. by 7ft. STRAIGHT BED 
heavy-duty LATHE, 8.8. and 8.C., with D. and 
§. patent double-tier bed, countershaft dr ive. 

Swift 6ft. RADIAL DRILL, F. and L. pulley drive, 
encl. base mounted gearbox, 16 speeds 20-290 
r.p.m., working space of “T”’ slotted base 
ott, 8in. by 3ft. 6in., spindle bored No. 5 M.T. 

Asquith 5ft. RADIAL DRILL, low base, 16 spindle 





spe 18-450 r.p.m., 4 power feeds 35-120 
C.P.1., spindle No. 56 M.T., arranged for motor 
drive. 


le-spindle PILLAR DRILL, spindle 
4 spindle speeds 445-1455 r.p.m., 
table 15}in. by 13in., motorised 


Corona si 
No. * 
rise and fall 


400/3/50. 

Cincinnati-Bickford 33in. heavy-duty PILLAR 
DRILL, 4-step cone to double back geared 
spindle, hand and auto. feed, spindle No. 5 M.T., 
F. and L. pulley drive. 

Jones and Shipman 15in., 6-spindle PILLAR 
DRILL, all spindles 3 speeds by 3-step flat belt 
cones, sliding heads, R.H. spindle only No. 3 
M.T., others No. 2 M.T., working space rise and 
fall slotted table 62in. by 1l4in., motorised 
400/3/50, driving common rear shaft. 

Five Herbert 15in., 4-spindle sensitive PILLAR 
DRILLS, motorised 400/3/50, flat belt drive to 
spindles, cone pulleys giving 6 speeds 230-2050 
r.p.m., No. 2 M.T., working space rise and fall 

table 39in. by 15in. 


GEORGE COHEN, 


SONS AND CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.10 
Tel.: Elgar 7222; and 
STANNINGLEY, Nr. LEEDS. 

Tel.: Pudsey 2241. 


B. C. S. 


DIESEL GENERATOR SET 

1200kW complete Diesel Generating Plant, com- 
prised of two 1250 B.H.P. vertical, six-cylinder, 
solid-injection, two-cycle, single-acting, super- 
scavenge diesel engines, by Sulzer, 375 r.p.m. each 
direct coupled to 600kW Met.-Vick. 220V D.C., 
three-wire compound wound generator, complete 
with switchgear, air starting equipment, exhaust 
systems, water-cooling tower and softening plant, 
fuel storage tanks, instruments valves, gauges, 
piping, tools and spares ; installed by Sulzer Bros. 


in 1948, 
B. C.-S. 


(ENGINEERS & CONTRACTORS), Ltd., 
3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 8512/3/4. E8415 @ 


CONNELL 


OF COATBRIDGE 
OFFER THE FOLLOWING FANS FOR DIs- 
POSAL EX STOCK 


37}in. dia., single-inlet, radially bladed, high- 
pressure Fan, by Davidson and Co., Belfast. 
Capacity 850 cubic ft. of air per minute, 10in. 
5.W.G. with gases .at 250 deg. C., 16in. inlet, 5in. 
by 4$in. outlet, with direct-coupled 7} H.P. A.C. 
motor, 400 volts, three-phase, 50 cycles. 

35}in. dia. “ Sirocco” type Fan, by Davidson 
and Co., Belfast, inlet 35in., outlet 38in. by 36in., 
two-bearing unit suitable for direct coupling or 
belt drive. 

30in. dia. high-pressure ‘‘ Sirocco ”’ type Fan, by 
Davidson and Co., Belfast, inlet 24in., outlet 6in., 
suitable for direct electric drive. 

28in. dia., “‘G” type forced draught Fan, by 
Musgrave and Co., Belfast, capacity 8650 cub. ft. 
of air per minute at 60 5 4 F. against 3}in. 8. W.G., 
direct driven by an 8 H.P. A.C. motor, 440 volts, 
three-phase, 50 cycles. 

20in. dia. exhausting Fan, by Air Control 
Installations, Ltd., capacity 1500 cubic ft. of air 
per minute against 0.3 8.W.G. at a temperature 
of 70 deg. F., with direct-coupled 0.33 H.P. A.C. 
motor, 400 volts, three-phase, 50 cycles; twelve 
available. 


JAMES N. CONNELL, 


LIMITED, 

PHG@NIX AND CLIFTON WORKS, 
COATBRIDGE, SCOTLAND. 
Telephone No.: Coatbridge 1121 (5 =. 

28 
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FIVE ROTARY OIL PUMPS, geared type, 
12,000 g.p.h., inlet and outlet 6in. dia., vac. and 
press. gauges fitted, driven by 4-cyl. Meadows 
petrol engine through enclosed reduction = 
—C.1., Ltd. (LEY 6636). £8982 @ 
FOR SALE, 24,000-gallon Sectional Steel, Two- 
Compartment Tank, with bias ye cover, 
mounted on 30ft. tower, complete with all ladders, 
cat walk, various piping, &c. Excellent condition 
and quick despatch. Inspection Berkshire. 


THOS. W. WARD, LTD., BRETTENHAM 
HOUSE, LANCASTER PLACE, STRAND, 
LONDON, W.C.2. E8926 @ 


FOR SALE 


ABELSON 


STEAM CRANES FOR SALE FROM STOCK 


5-ton Smith Shunting Crane, 4ft. 8in. gauge 
100-Ib boiler, 35ft. jib. 

6-ton Smith Contractors type, 4ft. 84in. gauge, 
100 Ib. boiler, 35ft. jib. 
6-ton Booth Contractors type, 4ft. 8hin. gauge, 
100 Ib. boiler, 40ft. jib. 

5-ton Grafton Contractors type, 4ft. 84in. gauge, 
100 Ib boiler, 30ft. jib and grab. 

$-ton Wilson, 4ft. 84in. gauge, 100 Ib boiler, 
23ft. jib. 


MOBILE CRANES FOR SALE FROM 
STOCK 





6-ton Koehring, 20ft. jib, all-round slewing, 
solid rubber tyres, petrol engine. 

5-ton Smith diesel/electric, solid rubber tyres. 

5-ton Morris petrol/electric, solid rubber tyres. 

5-ton Morris versatile, petrol/electric, solid 
rubber tyres. 

5-ton Coles/Thorneycroft Road Mobile, aill- 
round slewing, pneumatic tyres. 

34-ton Hyster, petrol, solid rubber tyres. 

8-ton Jones Super 40, all-round slewing, diesel, 
solid rubber tyres. 

24-ton Morris petrol/electric, solid rubber tyres, 

2-ton Chaseside petrol engine, pneumatic tyres, 


Full details from :— 


ABELSON & CO. (ENGINEERS), LTD., 


Head Office : Coventry Road, Sheldon, Birming- 
ham. Tel.: Sheldon 2424. 

London Office: 70, Victoria Street, London, 
8.W.1.. Tel.: Tate Gallery 9444-8. 

Manchester Office: 100, Oxford Road, Manches- 
ter, 13. Tel.: Ardwick 1328. E8716 G 





NEW PLANT 
EXCEPTIONAL OPPORTUNITY TO ACQUIRE 
NEW PLANT ON QUICK DELIVERY, DUE 
TO PROCESS CHANGES DURING BUILDING 

OF MACHINERY. 

One Bridge-Banbury size 27 L patent Mixer for 
approx. 10 cu. ft. capacity of mix, complete with 
feed hoppers, rotors 32in. diameter by 36in. long, 
mixing chamber with stainless steel liners, air- 
operated feeding and discharge doors, full instru- 
ment panel, all service valves and piping, drive, 
coupling, &c. Ready in 6-9 months. 

One 32{in. centres Double Helical, Triple Coaxial 
Spur Reduction Gear, with two output shafts 
reducing from 720 to 24 and 21r.p.m. Now ready. 

Two Mather and Platt size L 17, 500 H.P., 720 
r.p.m. wound rotor Induction Motors for 415/3/50 
supply (one as standby). Now ready. 

One Ellison type EJ 800-ampere floor mounting 
Circuit Breaker, with two sin. ammeters, for 
415/3/50 supply. Now ready. 

One Allen West type T 54 liquid type Rotor 
Starter for 415/3/50 supply. Now ready. 

Offered subject open on receipt of replies. 

Full particulars from BOX No. E9029, ‘“ The 
Engineer.” G 








Hand Lever Nibbling, Shearing and Rod Cutting 
Machine, all-steel construction, for internal and 
external nibbling up to in. mild steel, also 
cuts *in. thick plate any length or width and 
round bars up to jin. 

Heavy DEBERGUE Power Double-Geared Hori- 
zontal Riveting Machine, suitable for boiler 
shells and similar work. Capacity approx. 
fin. dia. rivets. Centre of ram to frame 48in. 
Max. distance ram face to anvil 16}in. Weight 


6 tons. 

DEBERGUE Pneumatic Riveting Machine with 
inclinable frame on stand, stroke 2in., dia. of 
ram, ljin., gap llin., treadle control. Weight 
600 cwts. 

Pneumatic Squeeze Riveting Machine, on pillar 
type frame. Cap. about gin. Gap 7}in., treadle 
control. 

Double-sided Blanking Press, suitable for washers, 
&c. Single front roll feed. Pressure about 45 
tons. Stroke of inner ram 3}in. Stroke of outer 
ram fin. Between uprights 2ljin. Weight 24 


tons. 

FERRACUTE type E.4 Double-sided Power Press. 
Pressure 55 tons. Stroke jin., between uprights 
13}in., bed to guide 22in., bed llin. by 19in. 
Flywheel 40in. by 6fin. Weight 2 tons. 

Double-sided Geared Knuckle Joint Power Press. 
Arranged to take dial feed but without feed 
plate. Pressure 40 tons, stroke jin., distance 
between uprights 14}in. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSton 4681-3771 ; 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone: Central 7606-7. 
E209 @ 





AIR COMPRESSORS 

Five only peoctiontiy ney Portable Diesel-Engine 
driven, Two-Stage, -Cooled Air Compressors, 
by Chicago Pneumatic Tool Co., Ltd., having a 
capacity of 500 cubic feet of free air actually 
delivered per min., t 100 Ib. p.s.i. pressure, 
with cylinders 8gin. dia. low pressure, and 4}in. 
dia. h pressure by bin. stroke, driven through 
clutch i terpillar vertical six-cylinder, radiator- 
eooled diesel engine, speed 1000 r.p.m., complete 
with automatic unloader, air receiver, radiator, 
intercooler, fuel tank, all mounted on steel chassis 
with sheet steel canopy, side shutters, road wheels 
and tow bar. 

The above compressors; are packed in their 
original cases as supplied by the manufacturers 
and are for all-practical purposes equal to new. 


THOS. W. WARD, DIMITED, ALBION 
WORKS, SHEFFIELD. E8939 @ 


FOR SALE 


600 


DIESEL ENGINES 


Unused 180 h.p,. WAUKESHA, type 6NKH, vert., 
6 cyl., 4 stroke, radiator fan cooled, speed 900 
r.p.m., American Bosch injection, inbuilt petrol 
engine-driven starting set. 

180 h.p. FAIRBANKS MORSE, vert., 2 stroke, 3 
cyl., speed 360 r.p.m., fitted with makers’ fuel 
injection system, compressed air starting, fitted 
shaft extension supported in outer bearing ; 
engine has been run for 300 hours only. 

144 h.p. TANGYE, type KLB.9B, horiz, twin 
cyl., 4 stroke, speed 265 r.p.m., compressed air 
“yy 

130 h.p. BLACKSTONE, type K.SIT, horiz., twin 
cyl., 4 stroke, speed 230 r.p.m., compressed air 
starting. 

110/122 h.p. CROSSLEY, type OVD 4, vert., 4 cyl., 
4 stroke, 450 r.p.m., disc type flywheel, air 
starting equipment. 

110 on RUSTON, type 2VE, vert., twin cyl., 

i 





speed 300 r.p.m., fitted shaft extension and outer 


earing. . 
104 h.p. CROSSLEY, type FOE.4, horiz., 4 cyl., 4 
— speed 400 r.p.m., quantity spares avail- 


able. 

80/88 h.p. CROSSLEY BROS., type 2HD10, horiz., 
4 stroke, speed 310 r.p.m. 

Three 84/102 h.p. unused CROSSLEY Marine, 
type BWM.6, vert., 6 cyl., 4 stroke, 1000/1200 
r.p.m., with reverse reduction gearbox ratio 8-5, 
and air starting equipment. 

75/140 h.p. CROSSLEY, type BWC6, vert., 6 cyl., 

_4 stroke, 800/1750 r.p.m. 

Nine latest type unused 45/60 h.p. ATLANTIC 
ENG. CO., of Wishaw, type 6BE, vert., 6 cyl., 4 
stroke, developing 45/48 h.p. at 800 r.p.m., 60 
h.p. at 1000 r.p.m., air starting. 

60 h.p. FIELDING and PLATT, vert., twin cyl., 4 
stroke, 400 r.p.m., flywheel 57in. diam. by 9}in. 
face, extension to take driving pulley supported 
by outer pedestal ring oil bearing, air starting 
equipment. 

52/57 h.p. CROSSLEY BROS., type FO2, horiz., 
twin cyl., 4 stroke, speed 400 r.p.m., compressed 
air starting. 

Two ‘unused 44 h.p. MCLAREN, type MR, vert., 
twin cyl., 4 stroke, radiator fan cooled, speed 
1000 r.p.m., hand starting. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


a 
ey 


HYDRAULIC PLANT 


_ 4000-ton Downstroke Hydraulic. Press, by John 
Shaw and Sons, table 7ft. by 4ft. 

_ 4000-ton Baldwin Southwark six-daylight Sheet- 
ing Press, platens 12ft. by 4ft., with self-contained 
pumping equipment. 

3000-ton 6-daylight, John Shaw Board Press, 
fitted platens 9ft. by 4ft. 4in., with self-contained 
pumping equipment. 

Two 2600-ton, 6-daylight Presses by Greenwood 
and Batley, platens 6ft. 4in. by 3ft. 3in., with 
loading and unloading gear. 

2000-ton Downstroke Forging Press, by Fielding 
and Platt, table 5ft. square. 

400-ton Hydraulic Drawing Press, by John Shaw, 
blank holder 10ft. by 7ft., punch 8ft. by 4ft. 6in., 
with self-contained pumping equipment. 

250-ton Hydraulic Section Stretching Press, by 
Lowey, with détwisting gear and self-contained 
pumping equipment. 

Many other Hydraulic Presses, all types and 
sizes ; also Pumps and Accumulators. 

Presses designed and supplied to customers’ 
particular requirements. 


REED BROTHERS 
(ENGINEERING), LTD., 
Replant Works, Cuba Street, Millwall, E.14. 
Tel.: EAST 4081. Cables: Replant, Pop, co. 


WIDDOWSONS 


FOR SALE 


““ SCHIESS DEFRIES ” 40ft. All-geared, Motor- 
driven, Vertical Boring and Turning Mill, outer 
table 40ft. dia., inner table 20ft. dia., two swivel 
toolholders, approx. weight 700 tons. As new. 

“ CHRISTY and NORRIS” Size 24in. by 8in. 
Belt-driven Ball Bearing Disintegrator, top vertical 
feed 10in. by 10in., bottom vertical discharge 10in. 
by 30in., single-pulley drive, excellent condition. 

“Wa ON” 7tin. centre motor-driven, All- 
geared Gap Bed 8.8. and 8.C. Lathe, 7}in. centres, 
swing in gap 25in. by 10in., admit 6ft. 10in. between 
centres, 2in. hollow spindle, “ Timken” roller 
bearing headstock, ‘“ Norton” type gearbox, 26 
to 477 r.p.m., 400/3/50. 


E201 G@ 








WIDDOWSONS 
CANAL STREET WORKS, NOTTINGHAM. 
*Phone, 42061. E371 @ 





AIR COMPRESSORS, Vacuum Pumps, Tools, 
Spraying Equipment and Compressor Oils.—Manu- 
facturers and Distributors: Dept. 15, Romac Indus- 
tries, Ltd., The Hyde, Hendon, N.W.9. E8607 @ 
COCHRANE, or similar, Vertical Cross-Tube 
Boiler, 5500/6000 Ib. per hour, 100 p.s.i.g., in first- 
class condition—BOX No. E1506, “ The Engi- 
neer.”’ @ 
COMPRESSOR SET, by Ingersoll Rand, for 
sale. Modern two stage, three cylinder, air cooled, 
with intercooler; capacity 100 cu. ft., 20 H.P., 
three-phase, 400V., motor with starter ; air receiver 
6ft. by 2ft. Excellent condition throughout.— 
Apply, Metalwood, Atlas Road, Cardiff. 1H1487,4 





For continuation of Small Advts, page 108 
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“HE HAD 100 RUNNERS” 


sDaiy Mal 
Col 5, 28/3/46. 


This service was given during the Government 
Machine Tool Disposal by us, which resulted 
in nearly all factories being modernised. 


o CLEVELAND S. Sp. Autos., 2}in. and 4}in. 
ap. 


CLEVELAND 4 Sp. Auto., 1}in. Cap. 
ACME GRIDLEY Auto., 1}in. Cap. 
LUCAS Horiz. Borer, 8.P.D., Sin. dia. Sp., 


d for scre ing. 





WARD, HAGGIS and SMITH 36in. Vert. 


Borer. 


WEBSTER and BENNETT Duplex Vert. 


Boring Mill, 2lin. dia. tables 


ing sp’ 
MODERN 
400/3/50. 


HERBERT No. 4 Capstan, 2in. Chucking. 
HERBERT 5a Capstan, 1fin. Cap., 400/3/50. 
POLLARD Vert. Drilling M/c, No. 5 M.T. 
Mjt. 40/5/50 Type Vert. Drilling M/c, No. 3 
ASQUITH 6ft. Radial, No. 5 M/T, motorised. 


CHURCHILL Int. Type H.G.B., 16in. 
swing, 400/3/50. 
CHURCHILL 6in. Centreless Grinder, 18ft. 
grinding length, motorised. 
SUNDERLAND 24in. Gear Cutter, 4 CPD. 


EDWARDS 8&ft. by jin. Overcrank Guillo- 
tine, 400/3/50. 

RUSHWORTH 6ft. by in. Overcrank 
Guillotine, 400/3/50. New 1948. 

ag a Rotary Shearing M/c, jin. 
Cap., F/LPD. 

DRUMMOND No. 1 and 2 Maxicut Lathes, 
1lin. centres, 18in. between. 

CLIFTON and BAIRD 32in. swing by 90in. 
ingot Parting Lathe, 220 volts. 


Capstan Lathe, Ijin. Cap., 


LUCAS Horiz. Borer, SPD., 3in. dia. travers- 
indle. 


My SMITH io ee 12in. by 108in. 


oco. Axle Lathe, 400, 


DEAN, SMITH and GRACE Gap Bed Lathe, 


9in. by 60in., taper turning attachment. 
LANG Lathe, 10}in. by 10ft., F/LPD. 


BROADBENT 20in. Boring 8.S. Lathe, 


motorised 


SMITH and COVENTRY Horiz. Miller, 


SPD, W/S, 64}in. by 11}in. 


BROWN and SHARPE No. 5 V.S.M. Miller, 
W/S 52in. by 13in. 


HERBERT No. 5 Vertical Miller, SPD, W/S 
57in. by 18in. 


KENDALL and GENT Milling and Boring 
M/c, 30in. dia. rotary table, 400/3/50. 


MA gy and Specme Plano Miller, 5ft. 
y 2ft. table, 400/3/50 


Power Presses, latest type, motorised, (4) 40 
tons, (4) 30 tons, (3) 20 tons, makers, RHODES, 
TAYLOR and CHALLEN, BRADLEY and 
CRAVEN, and BENTLEY. 


SCHULER Geared Power Press, 80/100 tons 
Cap., 40/52 stroke, motorised. 


NOBLE ane LUND 48in, Cold Saw, Flui- 
feed, 400/2/5: 


CLIFTON and BAIRD 22in. Cold Saw, 
400/3/50 


WADKIN Routing Machine, Model L.S.A., 
30in. by 30in. table, 400/3/50. 


KITSON 26in. stroke Vert. Slotting Machine. 


BROOM and WADE “ Diamond” 
Crusher, 400/3/50. 


METRO-VICK 390kVA Spot Welder, 400/ 
440 volt input. 


Swarf 


Our Services are still available if you send us your WANTS. 


NORMAN E. POTTS (B’HAM) LTD. 


130, MOSELEY ROAD, BIRMINGHAM, 
Vic, 1278, 1279, 1278. 
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?- 
COVERAGE 
40 sq. ft. (1 coat) 


June 29, 195) 


TRIAL TIN 
te & Of 


SUPER CONCRETE FLOOR PAINT 


“*POSSH”’ has been designed for application on concrete, stone, brick and unzlazed 


» wood, etc. 


tiles 
**POSSH”’ will give a hard wearing and lasting surface. 


We are confident that the 


general appearance and performance of this paint will meet with your 


entire satisfaction. 
““POSSH”’ (non-slip) is ‘designed for 
Factory, Home and Garden. 
**POSSH”’ dries within a few hours of 
application. 
“*POSSH’”’ will eliminate concrete dust. 
**POSSH”’ will stand up to hobnail boots. 


**POSSH’”’ will stand up to steel-wheeled 
trolleys coutinuously. 

**POSSH”’ will ma up to oil and grease, 

“*POSSH”’ will pecs floors sweating. 

**POSSH’’ is ideal for factory and res- 
taurant floors, etc. 


**POSSH”’ can be washed with soap and water. 
**POSSH’”’ is made in these colours: Deep Cream, Dark Oak, Black and Off-White. 
TRANSPARENT “‘POSSH”’ is suitable for parquet flooring, red tiles, stone, slate, 


and brick (NOT CONCRETE). 





ADDRESS 





STATE 
COLOUR 




















Send 1/- P.O. for packing and postage. 
CONCRETE PAINT COMPANY, Dept. P.36, MAIDEN STREET, BARNSTAPLE, DEVON 
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WE ARE BUYERS 





of PREFABRICATED STEEL BUILDINGS 


LARGE AND SMALL 


New, Surplus or Ist class second-hand Buildings which could be 
dismantled for EXPORT TO AUSTRALIA. 


Our London Bankers are The Bank.of Adelaide, 11, Leadenhall Street, E.C.3. 





references can be made. 


To whom all financial 


Please quote C. & F. AUSTRALIAN PORTS. 


MOFFAT STEEL BUILDING COMPANY, 
122, Barry Parade, BRISBANE, AUST. 


@ © O10 O10 O10 © 01018 © © © 0:0 010 6 OO OOOO COO 6888888 


CABLE ADDRESS: 


‘“‘NAISTEEL BRISBANE ” 
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CASTINGS 


GREY IRON, WHITE. IRON 
and NON-FERROUS 
for Engineering Trades 


THE 
BRETTELL LANE FOUNDRY LTD 


BRIERLEY HILL, oer Gee 
Telephone | 7254 
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CRAVEN BROTHERS 
CRANE DIVISION LTD LOUGHBOROUGH 


‘SUPER’ | 
PIPE UNIONS 


with Patent Conical Joint. 
n be wu on Super-aj 
heated Steam. 


Walt Slingsby & Co., Lte iid. 
Radray Wo.ks, KEIGHLEY. 


Be cvcinctnnc a 


PURE WATER 


NCS 





























MARINE DIESELS 
Illustrated Advertisement, June 22nd. 
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ANNIBSLAND, GLascow. 


Worthington-Simpson-Pumps 

LON DON.cTal.:_-Holtern 4211 Ap ost 

NEWARK. Tel. :—Newark 601-2- 

. Tel. :—Blackfriars ee 

BIRMINGHAM........Tel. :—Midland 5310 
TLE......Tel. Newcastle 22333 

«Tel, :—Pollock 2256 &7 








Hi 











ASGOwW...... 
LIVERPOOL. seoeeT Ol, 1=—Central 1877 
DB. ..scrcecccccocesvecese Tel. :—Leeds 5265! 
BRISTOL..........0.00000000 Tel, :—Bristol 24650 



















to the specific requirements of 
our customers 


Makers of all types of repetition 
products from the bar in all metals 


aber bbe 


Phone :BROedwell 11S (4lines) and BROadwell | 






















THE LEA RECORDER CO. LTD., 
CORNBROOK 





J. W. JACKMAN & CO. LTD. 


Vulcan Works, MANCHESTER 
Manufacturers of 


SAND BLAST MACHINES 


THE SYMBOL 
OF 
RIVER FLOW 
MEAS UREME NT 











ABBOTT’ CO wewarn LS 


gVERS 





PARK ROAD, 


See Display 
MANCHESTER, 15. Advertisement 


June 15th. 
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WE WANT 
TO BUY 


POWER PLANT 
OF ALL TYPES 


including: Air Compressors, all 
sizes, especially those Electric- 
ally driven e Air Receivers and 
Pressure Vessels e Horizontal 
Diesel Engines, all sizes e Diesel 
Engines, both high and low 
speed e Turbo Alternator Sets 
Steam Engines, with or without 
Alternators or Generators 
coupled to them e Centrifugal 
Pumps, especially heavy duty 
type Ram Pumps. 


Please send details to:— 


GEORGE COHEN 
SONS & COMPANY LTD 
Established 1834 


WOOD LANE, LONDON, W.1!2 
"Phone: Shepherds Bush 2070 
STANNINGLEY, Nr. LEEDS 
"Phone: Pudsey 2241 


And at Kingsbury (Nr. Tamworth) 
Manchester - Glasgow: Morriston, B00 
Swansea Newcastle-on-Tyne 

Belfast - Sheffield - Southampton § RO grout ' 
Bath - Dunfermline. 

















TB/$16/PPI (WWB) 
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AUCTIONEERS & VALUERS 








BSTABLISHED 1907 


FULLER, HORSEY 


SONS axp CASSELL 


Specialist 


SALE & VALUATION 


WORKS AND MANUFACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


10, BILLITER SQUARE, 


LONDON, E.C.3. 


Telephone ROYAL 4861 





G. R. 
BY ORDER OF THE MINISTER OF SUPPLY. 
Messrs. 


Fuller, Horsey, Sons and 
CASSELL have been instructed to offer for 
SALE by AUCTION, in Lots, at the ROYAL 
ARSENAL, WOOLWICH, 8.E.18, on THURS- 
DAY, JULY 12th, 1951, and following day, at 
10.30° a.m. precisely "each day, 


INDUSTRIAL EQUIPMENT AND 
SURPLUS STORES 
including 


STONE CRUSHERS, with Portable Rotary 
Screens, and 20 H.P. DIESEL ENGINES ; Rubber 
Belt Elevator with Petrol Engine; Portable 
SAND DRIER UNIT; Two Bristowe 10 c. ft. 
capacity Portable PADDLE MIXERS, with 15 
H.P. DIESEL ENGINES; Concrete Mixers ; 
“ KILLIFER” PLOUGH; Portable AIR COM- 
PRESSORS ; Pulsometer CENTRIFUGAL 
PUMPS, with DIESEL ENGINES; 55 H.P 
Four- Cylinder DIESEL ENGINE; DIESEL- 
ELECTRIC and OTHER GENERATING SETS ; 
Petrol Engines INSULATED ELECTRIC 
CABLE ; LEAD BATTERIES; Scrap Rubber 
Inner Tubes ; 30 Tons Rubber "Inserted Canvas 
Hoses ; PNEUMATIC TYRES and INNER 
TUBES; Portable Hand Workshop Cranes ; 
Pneumatic Grinders; Portable Paint-Spraying 
Plants; Battery Chargers; Electrical and Wire- 
lzss Equipment; Medical X-Ray Apparatus; 
Medical and Dental Stores; Quantity of Service 
Clothing; Canvas Gymnasium Shoes; Canvas; 
Coloured Blankets ; Cotton Sheets; Canvas Bags ; 
12 tons Scrap Canvas ; Marching Compasses and 
numerous other Effects. 


Catalogues, 6d. each, admitting two persons on 
View Days (Monday, Tuesday and Wednesday 
preceding Sale) and one on Sale Days, may be had, 
when ready, of Messrs. Fuller, Horsey, Sons and 
Cassell, Industrial Auctioneers and Valuers, 10, 
Billiter Square, London, E.C.3 (Tel., Royal as 


REQUIRED 


FOR WELL-KNOWN 
MANUFACTURER 


MODERN 
FACTORY 


IN AN INDUSTRIAL AREA 
50 miles South of London. 
(Approx. 50,000 square feet.) 


RENT OR PURCHASE. 





CuaMBERLAIN & Wiows 

— INDUSTRIAL PROPERTY SPECIALISTS— 

23, MOORGATE, LONDON, E.C.2 
Crry 6013. 





Spencer-Bonecourt 
Patent Waste Heat Boilers 
Audrey Houss, Houndsditch, Londen, E.C.3 


THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 





VICTORIA STREET 
LONDON, 8.W.1. 


2002/8/4 


56, 


VICTORIA 





(Betablished 1877) 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


of PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 


and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate, 
Insurance and other purposes. 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Monaren #482 (8 Uns) 


GODDARD « SMITH 


VALUERS AND AUCTIONEERS 


Telegrams : 
Bites, Leadon 





are prepared to undertake 
VALUATIONS for all PURPOSES 
of PLANT, PROPERTY 
MACHINERY and EQUIPMENT 
and to conduct 
SALES BY AUCTIOY 
in their 


AUCTION HALLS 
or on Clients’ premises 


Eaquiries should be addressed to Industrial Dept. 


GODDARD « SMITH 


22, KING ST., ST. JAMES’S, 8.W.1 
Telephone: WHitehall 2721 (20 lines) 





ailway Switches & Cross lings 
TURNTABLES, WATER Ie 
PIPES, B ES AND 
ISCA ZOURDEY ol oe vie A a N we): 
(London Offices, 88, Victoria 8 





prints ng.—George Reveirs, 

12, Rosebery Avenue, E.C.1, will 
SU BMT’ ESTIMATES for all DESCRIPTIONS of 
PRINTIN ‘G. ‘THE ENGINEER ” has been printed 
at this est t since its 








AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO 





Auctioneers, Valuers 
and Surveyors 


g “ li ° 
VALUATION & SALE 


ot 
ENGINEERING & ALLIED 
WORKS, 
PLANT AND MACHINERY 


73, a Lane, London, 


HOLBORN 8411 (8 lines) 





By order of Alka, Ltd., who have purchased new 
premises.—Plant surplus to requirements. 
MINERVA ROAD, 
NORTH ACTON, N.W.10. 


Henry Butcher and Co. 
are instructed to offer for SALE by AUCTION, 
in LOTS, at the WORKS, on 
THURSDAY, 19th JULY, 1951, 
at ELEVEN a.m., the 


MACHINE TOOLS & EQUIPMENT 
including 


8.8. and 8.C, LATHES, 
* Wilson,” * Lodge and Shipley " and 


* Clev 
“GRAND RAPID” 
MA 


SURFACE and TOOL and CU TTER G ry DERS. 
PILLAR and BENCH L 
HORIZONTAL and VERTICAL MIL, LING 
MACHINES. 
Bench Tool Grinders. Screw Fly Presses. 
Filing Machines. Power Hacksaws. 
“ WARD” and “ GALTONA”™ CAPSTAN 
LATHES. 
Electric Motors, Air Compressors, 
Hardening Furnaces, &c. 
AMERICAN 1é6in. STROKE SHAPING 
MACHINE 


yeland.”’ 
U pcr MILLING 
CHIN 


Shafting, Belting, Benches poe Bench Lights, &c. 
Engineers’ Small Tools and Equipment. 

Catalogues, when ready (price 6d. each), may be 
obtained of Messrs. Henry Butcher and Co., 
Auctioneers, Valuers and Surveyors of Factories, 
Plant and Equipment, 73, Chancery Lane, London, 

W.C.2 ; Telephone, HOLborn 8411 (8 — ss 
19055 J 





MICHAEL FARADAY 


AND PARTNERS LTD 
(Bat. 1896) 


Surveyors and Valuers 
of 


IRON & STEEL WORKS, 
ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 


for 


RATING INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE INVESTMENT, 
(PUBLIC ISSUE) PURPOSES. 


40, Brook Street, 
Grosvenor Square, London, W.1 
Telephone : MA Fier fate ong 4889 





EDWARD RUSHTON, SON AND 
KENYON 
(Est. 1856). 
AUCTIONEERS, VALUERS, AND FIRE LOSS 
ASSESSORS OF ENGINEERING WORKS 
PLANT AND MACHINERY. 


YORK HOUSE, 12, YORK STREET, 
MANCHESTER 2 


June 29, 195) 
AUCTIONEERS & VALUERS 









ESTABLISHED 1850 


WHEATLEY Kikx 
PRICE & CO. 


B. &, JUDSON, ¥.B.1.0.8., F.A.1. 
B. BEDDARD, ALioeh.,, PoA12.4, 
M. 6. OMBAVIN, 9.4.1. 


AUCTIONEERS AND 
VALUERS 


of WORKS and 
MANUFAOTORIES 
PLANT, MACHINERY 
and EQUIPMENT 


2, SOUTH AUDLEY STREET 
LONDON, W.1 


Telephone: REGENT 7160 7159 








———e, 


Plant Removal 


and Installation 


machines or complete 
dismantled, transport- 

edand wiasaled. Skilled teams 
backed adequate transport 
pap ee br orem 
Full parti 


THOS. W. ‘WARD, LTD. 


Albion Works, ks. SHEFFIELD 
Phone: 26311 Grams‘Forward’ Sheffield 4: 














Telephone : Contral 1937/8. 
Telegrams: Russonken, | onl 








Aas 


NEW 
HIGH SPEED 


PLANING 
MACHINES 


Double Column Type 


for 


SEPTEMBER DELIVERY 


Capacity: 

13ft. by 3ft. 4in. by 3ft. 4in. 
and 

13ft. by 5ft. 3in. by 4ft. Yin. 


Write for full details to: 


SOAG MACHINE TOOLS LTD 


JUXON STREET LAMBETH 
LONDON SE11 


Telephone: RELiance 3373 (5 lines) 
Telegrams: Sotoolsag London 
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REINFORCED CONCRETE CONSTRUCTION 


0 of a group of four preliminary mixers under con- 

ion at the Cement Works at Shoreham, Sussex, for 

British Portland Cement Manufacturers Limited. 
Contractors for every class of Building and . 
Civil Engineering work at home and overseas 
































HN LAING AND SON LIMITED * London, Carlisle, Johannesburg, Lusaka * Established in 1848 

















The Engineer 


JUNE 29, 1951 








We design all types of Transmission Units, 


including Horizontal and Vertical Fan Cooled 
Geared Motor Units, and Single and Double 
Helical Gear Units. Our long experience in 
the design and manufacture of these units 
enables us to guarantee high efficiency, 


economy and endurance. 


CROWN WORKS - TYBURN? BIRMINGHAM: 24 


London Representative : Mr. H. Wheatley, 26, Woodyates Road, London, S.E.12. Phone: Lee Green 5158 2634H 








